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EXECUTIVE SUMMARY 

This Feasibility Study/Corrective Measures Study (FS/CMS) has been prepared for the Department of the 

Navy, Engineering Field Activity Northeast Naval Facilities Erigineering Command by Tetra Tech NUS, 

Inc. (TtNUS), under Contract Order (CTO) 0189. This report summarizes the results of the FS/CMS for 

Site 7 - Fuel Depot at the Naval Weapons Industrial Reserve Plant (NWIRP) located in Calverton, New 

York. The purpose of the FSlCMS is to develop and evaluate potential corrective measures (or remedial) 

alternatives. Environmental data collected for the site were evaluated to determine the human health and 

environmental risks resulting from on-site contamination. This information was presented in the Phase I 

Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) (HNUS, 1995a), Phase I 

RFI Addendum (HNUS, 1995b), Post Closure Report (CF Braun, 1998), and Phase 2 RFI (TtNIJS, 2000). 

This FS/CMS develops corrective measures alternatives that address the risks identified in these reports. 

The facility is both a state Super-fund site and a RCRA site. It has been decided that this report will 

encompass both state Super-fund (FS) and RCRA (CMS) requirements, and the title, FS/CMS, reflects 

this de&ion. For ease of reading and clarity, this FS/CMS will be referred to as a CMS for the remainder 

of the document. The format of this document follows RCRA guidance; however, it also addresses 

., i elements contained in Super-fund FS guidance. 

SITE DESCRIPTION 

Site 7 is approximately 2 acres in size, measuring 150 feet in width and 400 feet in length. The principal 

features of the Fuel Depot are a large concrete parking area covering the southern half of the depot, and 

a gravel and soil covered area where a series of underground storage tanks were located. The Fuel 

Depot area was used for the storage and distribution of fuel products, such as JP-4 and JP-5’ jet fuel, at 

the facility. Fuels were stored in underground tanks (USTs). The material was then transferred to trucks 

for use in the flight preparation areas of NWIRP Calverton. These activities have resulted in groundwater 

contamination by fuels. The contamination may be occurred by tank and pipe leakage, overfilling, and 

spills. 

To date, remedial activities consisted of the installation of free product monitoring wells, passive free 

product recovery, and removal of USTs. From 1989 to 1996, approximately 174 gallons of free product 

were collected and disposed off site. A separate free product layer has not been observed at the site 

since 1995. As of May 1998, all the USTs have been removed. During tank removal, excavated soils 

that exhibited evidence of petroleum contamination were disposed off site. 
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SITE RISKS 

The human health risk assessment was conducted for the Phase I RFI report. The risk assessment did 

not identify unacceptable risks from exposure to contamination under a non-residential use scenario. 

Residential exposure to soil and groundwater was also evaluated. Carcinogenic risks .were within the 

EPA target risk range. Noncarcinogenic risks were only identified for a child resident. 

Although the risk assessment identified limited risks to human health at the site, the concentrations of 

several soil and groundwater contaminants exceeded state guidance or regulatory requirements. Soil 

contaminants detected at concentrations higher that state guidance include ethylbenzene, xylenes, and 

several polynuclear aromatic hydrocarbons (PAHs). The soil contamination was detected at the 

groundwater interface and is associated with the former free product layer. Groundwater contaminants 

detected at concentrations higher than state drinking water standards and groundwater quality standards 

include BTEX (benzene, toluene, ethylbenzene, and xylenes), freon, 2-methylnaphthaiene, and 

naphthalene. 

REMEDIAL ALTERNATIVES 

A range of corrective measures alternatives was developed to address the media of concern 

(groundwater). Separate alternatives for soil were not developed or evaluated because the groundwater 

corrective measures will also address the soil contamination. 

Alternative 1 is the no action alternative included to serve as a baseline against which other alternatives 

could be compared. There are no costs associated with this alternative. 

Alternative 2 includes natural attenuation of groundwater and implementation of institutional controls (i.e., 

monitoring of natural attenuation and site development restrictions). Groundwater monitoring would be 

performed to measure changes in site contamination. Modeling would be conducted to estimate 

contaminant migration and the effectiveness natural attenuation. Site development restrictions would be 

implemented into the facility transfer documents. A reevaluation of the site would be performed every 5 

years to determine whether any changes to the controls or remedy would be required. The estimated net 

present worth for Alternative 2 is $1.23 million. 

Alternative 3 consists of groundwater extraction, treatment to meet state groundwater standards, and 

reinjection into the aquifer. Alternative 3 was developed as a remediation alternative to prevent 

contaminated groundwater from migrating off site and remediation on-site groundwater. Site soils would 

be addressed through natural degradation processes including biodegradation and flushing to 

groundwater. Residuals generated during groundwater treatment would be treated or disposed at a 
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permitted off-site facility. Groundwater monitoring would be conducted to evaluate the effectiveness of 

the remedy. Restrictions on the use of groundwater would be imposed until clean-up standards have 

been attained. If after 4 years of operation, groundwater cleanup is not complete or contaminant removal 

has become inefficient, the remedy may become institutional controls and natural attenuation (Alternative 

2). A reevaluation of the site would be performed every 5 years to determine whether any changes to the 

remedy would be required. The estimated net present worth for Alternative 3 is $4.9 million. 

Alternative 4 was developed as an insitu treatment alternative. This alternative consists of installing an 

air sparging/bioventing system and groundwater monitoring. In the air sparging system, air would be 

injected to volatilize groundwater contaminants and supply oxygen to enhance biodegradation in the soil 

and groundwater. The air sparging system would be combined with a soil vapor extraction system to 

remove the volatilized contaminants and biodegradation products from the vadose zone. Extracted air 

would be treated as necessary to meet air emission limits. Any residuals generated during air treatment 

would be treated or disposed at a permitted off-site facility. Groundwater monitoring would be conducted 

to evaluate the effectiveness of the remedy. Restrictions on the use of groundwater would be imposed 

until clean-up standards have been attained. If after 4 years of operation, groundwater cleanup is not 

complete or contaminant removal has become inefficient, the remedy may become institutional controls 

and natural attenuation (Alternative 2). A reevaluation of the site would be performed every 5 years to 

determine whether any changes to the remedy would be required. The estimated net present worth for 

Alternative 4 is $1.57 million. 

Alternative 5 was developed as an active insitu bioremediation alternative. This alternative consists of 

adding Oxygen Releasing Compounds (ORC) to the groundwater and groundwater monitoring. The ORC 

provides oxygen to the indigenous microorganisms, thereby enhancing their ability to degrade 

contaminants. The addition of ORC has been demonstrated to remedial fuel contaminated groundwater; 

however, biodegradation of freon, which is located in a portion of the site, is not expected.. The freon 

contamination would be addressed through natural attenuation and monitoring. The ORC would be 

added periodically over a 4-year period. This remedy is not expected to generate any treatment residuals 

that would require off-site treatment or disposal. Groundwater monitoring would be conducted to evaluate 

the effectiveness of the remedy. Restrictions on the use of groundwater would be imposed until clean-up 

standards have been attained. If after 4 years of operation, groundwater cleanup is not complete or 

contaminant removal has become inefficient, the remedy may become institutional controls and natural 

attenuation (Alternative 2). A reevaluation of the site would be performed every 5 years to determine 

whether any changes to the remedy would be required. The estimated net present worth for Alternative 5 

is $4.5 million. 
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RECOMMENDED CORRECTIVE MEASURE 

The recommended alternative for Site 7 is Alternative 4 - Air Sparging/Bioventing. This alternative is 

expected to attain the corrective measures objectives at the lowest cost in a reasonable time frame. In 

the event that groundwater cleanup is not complete or contaminant removal has become efficient within 4 

years of operation, the remediatjon would switch to Alternative 2 - Institutional Controls and Natural 

Attenuation. 
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1 .O INTRODUCTION 

1.1 SCOPE AND OBJECTIVES 

The Engineering Field Activity Northeast Naval Facilities Engineering Command has issued Contract 

Task Order (CTO) 0189 to Tetra Tech NUS, Inc. (TtNUS), under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) Contract N62472-90-D-1298 to perform a Feasibility Study (FS) and 

Resource Conservation and Recovery Act (RCRA) Corrective Measure Study (CMS) for Site 7 - Fuel 

Depot at the Naval Weapons Industrial Reserve Plant (NWIRP), located in Calverton, New York. 

This work is part of the Navy’s Installation Restoration (IR) Program, which is designed to identify 

contamination of Navy and Marine Corps lands/facilities resulting from past operations and to institute 

corrective measures, as needed. There are typically four distinct stages. Stage 1 is the Preliminary 

Assessment (formerly known as the Initial Assessment Study [IAS]). Stage 2 is a RCRA Facility 

Assessment -Sampling Visit (RFA) (also referred to as a Site Investigation), which augments the 

information collected in the Preliminary Assessment. Stage 3 is the RCF!A Facility 

Investigation/Corrective Measures Study (RFKMS) (also referred to as a Remedial 

Investigation/Feasibility Study [RIIFS]), which characterizes the contamination at a facility and develops 

options for remediation of the site. Stage 4 is the Remedial Action, which results in the control or cleanup 

of contamination at sites. This report has been prepared under Stage 3 (CMS). 

This work was conducted in accordance with the requirements of the New York State RCRA Hazardous 

Waste Permit for the facility (NYSDEC 1-4730-00013/00001-0), dated March 25, 1992. New York State 

Department of Environmental Conservation (NYSDEC) is the lead oversight agency. This work was also 

conducted in accordance with the requirements of the United States Environmental Protection Agency 

(EPA) previous facility permit (EPA ID Number NYD003995198) dated May 11, 1992. The EPA supports 

NYSDEC in its oversight activities. The requirements of both permits appear to be the same, although 

the terminology and format vary. The facility is also a state Superfund site. The FSlCMS was conducted 

in accordance with the requirements of the NYSDEC Division of Solid 8 Hazardous Materials Part 373 

Permit that was issued to the Navy on April 18, -2000, under the NYSDEC implementing regulations 

(6.NYCRR Part 621). This permit supercedes and replaces the original Part 373 Permit to Operate a 

Hazardous Waste Storage Facility that was issued to then Grumman Aerospace Corporation on 

March 25, 1992. The new permit, issued only to the Department of the Navy, deals exclusively with those 

Solid Waste Management Units that remain on the former NWIRP Calverton property and any corrective 

actions that may be required to adequately address each site. Although the Part 373 F’ermit is the 

enforceable document governing the Navy’s remedial actions, the NYSDEC State Supelrfund group, 

located in the Albany office, retains primary responsibility for regulatory oversight of the Navy’s actions. 
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As such, the Navy has agreed to a request by the NYSDEC State Super-fund group to utilize terminology 

associated with the NYSDEC State Super-fund program that is closely related to the Federal 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The 

CERCLA terminology parallels the RCRA terminology. The implementation phases of each program 

have been determined to meet the substantive requirements of both programs and will also satisfy the 

corrective action requirements included in Module III of the Part 373 Permit. 

The objectives of the CMS are as follows. 

l Identify Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) 

criteria. 

. Identify risk-based action levels which are protective of human health and the environment. 

l Develop Corrective Action Objectives, which identify chemicals of concern, receptor, pathway, and 

preliminary remediation goals. The preliminary remediation goals are based on chemical-specific 

ARARS, TBCs, and risk-based action levels. 

. Identify and Screen Corrective Measures Technologies. 

. Develop Corrective Measures Alternatives. 

l Conduct a detailed analysis and comparative analysis of Corrective Measures Alternatives. 

1.2 ORGANIZATION OF CORRECTIVE MEASURES STUDY 

This CMS consists of five sections. Section 1.0 is the introduction section. Section 2.0 provides a 

description of current site conditions. Section 3.0 identifies ARARs, TBCs, and Corrective Action 

Objectives. The identification and screening ‘of Corrective Measure Technologies and development of 

Corrective Measure Alternatives are conducted in Section 4.0. Section 5.0 presents the evaluation of 

Corrective Measures Alternatives. 
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1.3 ACTIVITY BACKGROUND INFORMATION 

1.3.1 Facilitv Location 

Site 7 -. Fuel Depot is located within the confines of the NWIRP in Calverton, Suffolk County, New,York, 

(see Figures l-l and l-2). The facility is located within the municipality of Riverhead. Calverton is 

located on Long Island approximately 80 miles east of New York City. 

The NWIRP consists of four separate parcels of land totaling approximately 358 acres. Eight Navy IR 

sites are included within these parcels as follows. The location of the parcels and sites are presented’in 

Figure l-2. 

Parcel A (32 acres) 

Site 2 - Fire Training Area 

Parcel Bl (40 acres) 

Site 6A - Fuel Calibration Area 

Site IOB - Engine Test House 

Parcel B2 (131) acres 

Southern Area 

Parcel C (10 acres) 

Site 7 - Fuel Depot 

Site IOA - Jet Fuel Systems Laboratory 

Parcel D (145 acres) 

Site 1 - Northeast Pond Disposal Area 

Site 9 - ECM Area 

1.3.2 Facilitv History 

The NWIRP Calverton has been owned by the United States Navy since the early 1950’s. At that time, 

the property was purchased from a number of private owners. The facility was expanded in ‘I958 through 

additional purchases of privately-owned land. Northrop Grumman Corporation (previously Grumman 

Corporation) has operated the facility since its construction (Navy, 1986). 
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The NWIRP Calverton was constructed in the early 1950’s for use in the development, assem,bly, testing, 

refitting, and retrofitting of Naval combat aircraft. Northrop Grumman was the sole operator of the facility, 

which was known as a Government-Owned-Contractor-Operated (GOCO) installation. Const:ruction was 

completed in 1954. The facility supported aircraft design and production at the Northrop Grumman 

Bethpage, New York NWIRP. 

The majority of industrial activities at the facility were confined to the developed area in the center and 

south center of the facility, between the two runways. Industrial activities at the facility were related to the 

manufacturing and assembly of aircraft and aircraft components. Hazardous waste generation at the 

facility was related to metal finishing processes, such as metal cleaning and electroplating. The painting 

of aircraft and components resulted in additional waste generation (Navy, 1986; HNUS, 1992). 

Northrop Grumman operations at the facility ended in February 1996. In September 1998, the majority of 

the land within the developed section of the facility was transferred to the Town of Riverhead for 

redevelopment. Because of the need for additional environmental investigation and the potential need for 

remediation, the Navy retained four parcels of land within the developed section. The four parcels and 

associated Navy IR Sites are presented on Figure l-2. 

In September 1999, 2,935 acres of undeveloped land outside of the fenced areas was tr.ansferred to 

NYSDEC who will continue to manage the property for resource conservation and recreational uses. An 

additional 140 acres of the northwest buffer zone was transferred to the Department of Veterans Affairs 

and will be used for expansion of the Calverton National Cem,etery. 

1.4 PHYSICAL CHARACTERISTICS OF STUDY AREA 

1.4.1 Climate and Meteorology 

The NWIRP Calverton is located in an area classified as a humid-continental climate. Its proximity to the 

Atlantic Ocean and Long Island Sound add maritime influences to this classification (NOAA, 1982). 

The average yearly temperature at the NOAA Riverhead Research Station, located 4.5 miles northeast of 

the site, is 52.2 F, with a mean maximum average monthly temperature of 73.3 F in July and a minimum 

average monthly mean temperature of 30.9 F in January. Annual precipitation at the Riverhead station 

averages 45.32 inches. The highest month average precipitation is 4.46 inches, occurring in December, 

and the lowest 2.90 inches, occurring in July. The average yearly evapotranspiration rate is 29 inches, 

resulting in a net annual precipitation rate of 16.32 inches. A 2-year, 24-hour rainfall can be expected to 

bring 3.4 inches’of precipitation (NOAA, 1982; U.S. Department of Commerce, 1961). 
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1.4.2 Topoqraphy 

The NWIRP Calverton is located in an area underlain by permeable glacial material and characterized by 

limited surface water drainage features. Normal precipitation at the facility is expected to infiltrate rapidly 

into the soil. The majority of the facility is located within the Peconic River drainage basin. Extensive 

wetland areas and glacially formed lakes and ponds are located southwest and south of the facility. 

NWIRP Calverton occupies a relatively flat, intermorainal area. The topographic relief at NWIRP is 

54 feet; elevations range from 30 to 84 feet above mean sea level. 

1.4.3 Surface Water Hydroloqy 

The majority of the facility is located within the Peconic River drainage basin. Extensive wetland areas 

and glacially formed lakes and ponds are located southwest and south of the facility. The eastward- 

flowing Peconic River is located approximately 2000 feet south of the facility at its closest point. Based 

on topography, groundwater is expected to flow southward and discharge to the ponds and wetland 

areas, and ultimately be received by the Peconic River via overland flow. The Peconic River flows into 

Peconic Lake, The Peconic is tidally influenced below the dam on the Peconic Lake, located 3.2 stream 

* miles from the site, and discharges to Peconic Bay which is 8.5 stream miles from the facility. 

Major surface water features near the Calverton facility include McKay Lake, the Northeast Pond, and the 

North Pond. McKay Lake is a groundwater recharge basin located north of River Road, midway along the 

southern site border. The Northeast Pond is located at the northeast corner of the site (Northeast Pond 

Disposal Area), and North Pond is located near the southwest corner of the facility. Several small 

drainage basins exist near the Fuel Calibration Area. All of these ponds and drainage basins are land 

locked, with the exception of McKay Lake, which’has an intermittent discharge to Swan Pond, located 

1,500 feet to the south. Swan Pond, approximately 55 acres in size, discharges to the Peconic River I .6 

stream miles south of the McKay Lake via a string of cranberry bogs (USGS, 1967; Navy, 1986). 

The Northeast Pond area actually consists of two ponds, a 2.3-acre pond directly east of the disposal 

area and an approximately l-acre pond located less than 500 feet to the southeast of the disposal area 

(Shannon’s Pond). Both of these ponds lie in land-locked depressions and may be of glacial origin. 

Observations made during RFI soil boring drilling activities in the pond disposal area indicated that the 

main ponds elevation is similar to the local groundwater elevation. As stated earlier, no outfalls exist from 

the ponds; they are expected to receive limited overland surface water flow from surrounding land in the 

northeast corner of the site (USGS, 1967). 

The small drainage basins located near the fuel calibration area are’ land-locked and receive limited 

surface water runoff from immediately adjacent areas. Surface water runoff from the fuel calibration area 
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-- is collected by drainage ditches paralleling the southern and eastern edges of the paved area. The 

ditches enter a southward-flowing culvert at the southeast corner of the calibration area; the (culvert ends 

approximately 250 feet west of the engine test house, south of the road. A drainage ditch flows 

‘southward 500 feet from the outfall and enters a depression containing two small ponds. These ponds 

are located approximately 1,500 feet south of the fuel calibration area. Runoff from the fire training area 

flows to the southeast; the nearest potential receiving water is Swan Pond, located 2,000 feet to the 

southeast. Runoff from the fuel depot flows eastward via a very shallow slope into woodlands. No direct 

drainage pathway to a surface water body exists. Surface water runoff for the area at the end on the 

Runway 32-14 is expected to flow approximately 500 feet south to the Peconic River. The elevation of 

the end of the runway is approximately 20 feet above the river in this area. 

1.4.4 Geoloav and Soils 

Geologic Setting 

NWIRP Calverton lies within the Atlantic Coastal Plain Physiographic Province. Generally, this region can 

be characterized as an area of relatively undissected, low-lying plains. The Atlantic Coa.stal Plain is 

underlain by a thick sequence of unconsolidated deposits. The surface topography has been created or 

i, modified by Pleistocene glaciation (Isbister, 1966). 

Ground surface elevations on Long Island range from sea level to approximately 400 feet <above mean 

sea level. The two most prominent topographic features in the Long Island area are the Ronkonkoma 

terminal moraine and the Harbor Hill end moraine. These east-west trending highlands mark the 

southern terminus or maximum extent of two glacial advances. The older Harbor Hill morailne lies along 

the northern shore of Long Island, the younger Ronkonkoma moraine basically bisects the island. 

NWIRP Calverton occupies a relatively flat, intermorainal area between these two features. The 

topographic relief at NWIRP is 54 feet; elevations range from 30 to 84 feet above me,an sea level 

(McClymonds and Franke, 1972). 

N&lRP Calverton is underlain by approximately 1,300 feet of unconsolidated sediments. The 

unconsolidated sediments consist of four distinot geologic units. These units, in descending order, are 

the Upper Glacial Formation, the Magothy Formation, the Raritan Clay Member of the Raritan Formation, 

and the Lloyd Sand Member of the Raritan Formation (McClymonds and Franke, 1972). 

The glacial sediments beneath the NWIRP have a maximum thickness of approximately 250 feet and 

consist of both glacial till and outwash deposits. Till is deposited directly by the ice, while outwash 

deposits are laid down by meltwater-supplied glaciofluvial systems. The till in Suffolk County ranges from 

0 to 150 feet in thickness and generally consists of poorly sorted to unstratified sediments. The outwash 
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deposits consist chiefly of well-sorted and stratified sand and gravel. One important characteristic of 

outwash deposits is their high degree of heterogeneity. Lithologies may vary widely over relatively short 

vertical and horizontal distances. 

The Cretaceous age Magothy Formation underlies the Upper Glacial Formation and is approximately 520 

feet thick. The Magothy Formation chiefly consists of stratified, fine to coarse sand and gravel. 

The Cretaceous age Rziritan Clay Member of the Raritan Formation underlies the Magothy Formation and 

is approximately 170 feet thick. The Raritan Clay consists of clay and silty clay. 

The Lloyd Sand Member of the Raritan Formation underlies the Raritan Clay and is approximately 400 

feet thick. The Lloyd Sand consists chiefly of fine to coarse sand and gravel. 

The unconsolidated sediments beneath the site unconformably overlie crystalline bedrock. The 

crystalline bedrock consist of schist, gneiss, and granite. The regional dip is to the south and southeast. 

All of the geologic units dip in these directions, although to varying degrees (McCIymonds and Frank, 

1972). 

Site-Specific Geology 

Based on the RFI soil boring program, the sites are predominantly underlain by fine to coarse sediments 

of probable glaciofluvial origin. Three distinct lithofacies were encountered. The upper lithofacies consist 

predominantly of silty, fine-grained sand with varying amounts of peat and clay. Fill material, where 

present, is always associated with the upper Iithofacies. The upper lithofacies represent a mixture of soil, 

fill, and glacial deposits. The middle lithofacies consist of predominantly fine-grained sand with varying 

amounts of medium- to course-grained sand, and pebbles. The middle lithofacies probably represent 

undisturbed glacial deposits. The lower lithofacies consist of micaceous, silty clay and may represent the 

Magothy Formation. 

Soils 

The soils underlying the NWIRP were discussed in detail in the IAS (Navy, 1986). Each site studied as 

part of this investigation occurs in an area that, by the nature of the site activity, involved the disturbance 

of the soil. It is unlikely that the native soil exists as mapped beneath any of the sites. This is due to fill 

activity (Northeast Pond Disposal Area), soil removal activity (Fire Training Area), or the cut-and-fill or 

grading activity associated with construction at the other sites. 
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1 A.5 Hvdroneoloay 

The unconsolidated sediments that underlie the NWIRP are generally coarse-grained with high porosities 

and permeabilities. These factors create aquifers with high yields and high transmissivities. 

The Upper Glacial Formation, the Magothy Formation,. and the Lloyd Sand are the major regional 

aquifers. The Upper Glacial and the Magothy aquifers are of principal importance in Suffolk County 

because of .their proximity to the land surface. The Lloyd Sand is not widely exploited because of its 

depth (McClymonds and Franke, 1972). 

The Upper Glacial aquifer is widely used as a source of potable water in Suffolk County. The water table 

beneath the NWIRP lies within this aquifer. Porosities in excess of 30 percent have been calculated for 

the Upper Glacial aquifer in adjoining Nassau County, Long Island. The estimated value of hydraulic 

conductivity is 270 feet per day (ft/day). 

The Magothy aquifer is widely used as a source of potable water in Suffolk County. The mos,t productive 

units are the coarser sands and gravels. The permeability of the Magothy is high; hydraulic conductivities 

have been calculated in excess of 70 ft/day. 

The Upper Glacial. and the Magothy aquifers are believed to be hydraulically interconnected and to 

function as a single unconfined aquifer. On-site well logs, previous hydrogeological investigations, and 

geologic mapping indicate that although clay lenses are present in both aquifers that may create locally 

confining and/or perched conditions, these lenses are not widespread and do not function as regional 

aquitards (McClymonds and Franke, 1972; Fetter, 1976). 

The Raritan Clay has a very low permeability (approximately 3 x 10e5 ft/day) and hydrologically acts as a 

regional confining layer. This confining nature of this unit is believed to minimize potential contamination 

to the underlying Lloyd Sand aquifer (McClymonds and Franke, 1972). 

The Lloyd Sand is a potential aquifer that has not been extensively developed due to its depth and the 

abundant water available in the overlying aquifers. Estimated hydraulic conductivities for the Lloyd Sand 

range from 20 to 70 ft/day. 

The depth to groundwater beneath the areas of concern, as determined by the soil boring and monitoring 

well installation programs, ranges from approximately 5 feet in the Fuel Calibration Area (Site 6A) to 

approximately 43 feet in the Northeast Disposal Pond Area (Site 1). Groundwater at the Fuel Depot Area 

(Site 7) is approximately 15 to 17 feet below ground surface. 
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The NWIRP Calverton saddles a regional groundwater divide, with groundwater beneath the northern half 

flowing to the northeast and groundwater beneath the southern half of the NWIRP flowing to the 

southeast. Based on water-level measurement obtained during the RFI, the groundwater flow direction at 

both the Fire Training Area and the Fuel Calibration Area is to the southeast. The groundwater flow 

direction at the Fuel Depot Area is to the east. The groundwater flow direction at the Northeast Pond 

Disposal Area is to the northeast. 

The facility production wells undoubtedly affect the flow pattern of the local groundwater, but to an 

unknown extent. These wells are between 140 and 155 feet deep. The individual well draw down and 

the radius of the resultant cones of depression formed by the pumping of these wells are not known 

(Fetter, 1976; Seaburn, 1970). 

The Peconic River basin is the likely discharge. point for the southern portion of the NWIRP’s groundwater 

in the shallow aquifer zones. Long Island Sound is the likely discharge point of the northern half of the 

NWIRP’s groundwater in the shallow aquifer zones. 

1.4.6 Water Supply 

Groundwater serves as the source of drinking water for the population residing within a 4-mile radius of 

the site. Private wells, wells on two government-owned facilities (Town of Riverhead and Brookhaven 

National Lab), and three municipal water systems (Riverhead Water District, Shorewood Water Company, 

and Suffolk Water Company) supply the drinking water needs of the study area. 

I .4.7 Surrounding Land Use 

The land surrounding the Calverton facility in all directions is primarily agricultural or wooded, with 

scattered residences and commercial establishments. Wildwood State Park and Long Island Sound are 

located 2.3 miles and 2.75 miles north, respectively. The town of Riverhead is located 4.25 miles to the 

east. A golf course, Swan Pond, and a large area of swamp, wetland, and cranberry bogs are located 

immediately south of the facility. The Long Island Railroad passes within 1,000 feet of the southeast 

corner of the facility. Brookhaven National Laboratory is located 2 miles southwest of the facility. A 

residential development surrounding Lake Panamoka is located 1 mile west of the facility (USGS, 1967). 

1.4.8 Ecolony 

According to the U.S. Department of the Interior, Fish and Wildlife Service, no federally listed endangered 

or threatened species reside within a 4-mile radius of the study area. Transient individuals of endangered 

species, such as the Bald Eagle (Haliaeetus leucocephalus), may occur within the study area. 
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Information provided by NYSDEC and the New York Natural Heritage program indicated that several New 

York State endangered and threatened animal species exist within the study area. The most notable, 

tiger salamander (Ambvstoma tiarinum), may occur on site in the ponds adjacent to the Fuel Calibration 

Area, and possibly the Northeast Pond Disposal Area. Other species include the northern cricket frog 

(Acris creoitans) and the least tern (Sterna Antillarum). While numerous additional enda’ngered and 

threatened plant species occur within the Calverton facility boundary, none are believed to be present at 

Site 7. 

According to the information supplied by NYSDEC, the wetland areas surrounding the Peconic River, 

including Swan Pond, are the location of significant habitat for many endangered and threatened animals 

and plants. 
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2.0 DESCRIPTION OF CURRENT CONDITIONS 

This section presents a summary of the current, conditions for Site 7 - Fuel Depot. The discussion is 

extracted from a more complete presentation in the Phbse 1 RFI (HNUS, 1995a), Phase 1 RFI 

Addendum (HNUS, 1995b), Post Closure Report (CF Braun, 1998) and the Phase 2 RFI (TtNUS, 2000). 

For each site, the following situations are presented. 

l Site description, including site history, remedial activities/interim actions, geology and hydrogeology. 

l Nature and extent of contamination summary. 

l Qualitative contaminant fate and transport. 

2.1 SITE DESCRIPTION 

The Fuel Depot Area is located approximately 3,000 feet north of the south gate, near the geographic 

center of the NWIRP Calverton (Figure l-2). It is located at the eastern side of the road leading from the 

south gate and is approximately 2 acres in area, measuring 150 feet in width and 400 feet in length 

(Figure 2-l). The principal features of the Fuel Depot are a large concrete trucking-parking area covering 

_e ‘^.. the southern half of the depot, and a gravel/soil area where a series of underground storage tanks were 

located. The last of the underground storage tanks were removed in 1998. A pump house is located at 

the western edge of the fuel depot. 

A garage and paved parking area for trucks and equipment used by the Northrop Grumman 

transportation department were located north of the Fuel Depot. Areas to the east and south are wooded. 

A paved roadway leading from the south gate is adjacent to the depot to the west; a storage building and 

the fuel system laboratory building are located west of the road. The Fuel Depot is generally level, with a 

very slight slope to the east. 

The Fuel Depot area was used for the storage and distribution of fuel products, such as JP-4. and JP-5 jet 

fuel, at the facility. Fuels were stored in underground storage tanks. The material was then :transferred to 

trucks for use in the flight preparation areas of the NWIRP Calverton. These activities have resulted in 

groundwater contamination by fuels, which may have occurred by tank and pipe leakage, overfilling, and 

spills. 

To date, remedial activities at the Fuel Depot consisted of installation of free product monitoring wells, 

passive free product recovery, and removal of underground storage tanks. Thirty-four monitoring wells 

were installed by Northrop Grumman in May 1989. These wells were used to identify the extent of free 

product and were also used to accumulate free product prior to recovery. From 1989 to December 1996, 
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174 gallons of free product were collected and disposed off site. A separate free product layer has not 

been observed at the Fuel Depot since 1995. As of May 1998, all the underground storage tanks have 

been removed from the Fuel Depot. During tank removal, excavated soils that exhibited evidence of 

petroleum contamination were disposed off site. 

Geology 

Based upon on-site soil borings and wells, the site is underlain by three distinct lithofacies, an upper (A) 

lithofacies, a middle (B) lithofacies, and a lower (C) Iithofacies. The upper lithofacies (A) consists 

predominantly of orange brown, brown and light brown, silty, fine-grained sand with varying amounts of 

peat and pebbles. The upper lithofacies ranges from one to five feet thick and was encountered in all soil 

borings except FD-SB-04 and in all monitoring wells. The upper lithofacies (A) represents a mixture of 

soil and glacial deposits. The middle lithofacies (B) consists of light brown and tan fine-grained sand with 

varying amounts of medium-grained sand, pebbles, and clay. The middle lithofacies rangecl form 45 to 

69 feet thick and was encountered in all soil borings and monitoring wells. One of the monitoring wells, 

FD-MW-04-I, penetrated an additional nine feet of micaceous silt. The middle lithofacies (B) probably 

represents undisturbed glacial deposits. The lower lithofacies (C) consists of brownish-gray, micaceous, 

silty clay and was encountered in all of the intermediate wells. The lower lithofacies (C) may represent 

the Magothy Formation. 

Hydrogeology 

Groundwater in the glacial deposits occurs under unconfined conditions. The depth to groundwater, as 

determined by the on-site monitoring well program, ranges from 17.39 to 19.49 feet below grade. The 

elevation of the water tables ranges from 32.55 feet above mean sea level in FD-MW-03-I, the western- 

most well, to 32.20 feet above mean sea level in FD-MW-01-I, the northernmost well. The direction of 

groundwater flow is to the east. The hydraulic conductivity calculated for glacial deposits from slug tests 

ranges from 0;039 feet per minute (56 ft/day) to 0.122 feet per minute (176 ft/day) for sediments 

shallower than 24 feet and from 0.029 feet per minute (42 ftlday) to 0.036 feet per minute (52 fUday) for 

sediments deeper than 41 feet below ground surface. 

2.4.2 Nature and Extent of Contamination 

The nature and extent of contamination, as presented in the RFI, is summarized as follows. 

l Except at the water table in the location of the former underground storage tanks, vollatile organic 

comljounds (VOCs) were not detected in the Fuel Depot area soils. Based on the absence of VOCs 

being detected, the source area soils are most likely depleted of VOC contamination. Alternatively, 
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because of the presence of underground storage tanks at this site, contaminants could have been 

introduced directly into the groundwater. A RCRA hazardous waste characteristic evaluation (40 

CFR 261) of site soils did not find that the soils would be classifiable as a characteristic hazardous 

waste. 

. Polynuclear aromatic hydrocarbons (PAHs) and phthalates were detected at several locations 

throughout the site. However, only one PAH (benzo(a)pyrene at 0.11 milligrams per kilogram 

[mg/kg]) at one surface location exceeded New York State soil actions levels. Higher concentrations 

of PAHs were found at depth near the water table and the location of a former floating free product 

layer (maximum concentration of 27 mg/kg). 

l Lead was not found at concentrations that would be considered greater than background. 

l Groundwater testing found VOCs including chloroform (1 microgram per liter [ug/L]), 1,l ,l- 

trichloroethane (2 us/L), benzene (17 us/L), toluene (710 us/L), ethylbenzene (480 us/L), and xylenes 

2,400 ug/L) at concentrations above Federal Maximum Contaminant Levels (MCLs) and/or NYSDEC 

groundwater quality standards (see Figure 2-2). Semivolatile organics including naphthalene (150 

us/L), and methylnaphthalene (78 ug/L) were also found at levels exceeding Federal MCLs and/or 

NYSDEC groundwater quality standards. Lead waS found in one well at 25 ug/L, which is greater 

than the lead action level of 15 ug/L. 

. In addition, a separate area of freon contaminated groundwater is present near the southwest corner 

of the Fuel Depot. The maximum freon concentration was 100 yg/L. 

l Floating free product was identified at the site in 1989. The location of the free product corresponded 

to the location of the most contaminated groundwater. Northrop Grunman recovered floating product 

for several years, and the Navy followed up with recovery tests and determined that there was no 

recoverable product remaining. A separate floating free product layer has not been identified at the 

site since 1995. Any “sheen” that may remain on the water table is expected to be addressed during 

remediation of the site. 

l The extent of groundwater contamination is adequately characterized. 
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t-,.,. 2.4.3 Contaminant Fate and Transport 

This section qualitatively discusses the detected chemicals and transport potential, contaminant 

persistence, and observed chemical contaminant trends. Additional detail is provided in the RFI Report 

(HNUS, ? 995a). 

Detected Chemicals and Transport Potential 

Analytical results for the media sampled at Site 7 indicate detectable amounts of VOCs and/or 

semivolatile organic compounds (SVOCs) present in the soil and groundwater. Lead was a targeted 

analytical parameter in the soil and groundwater investigation, concentrations which are considered 

greater than background were not detected in the soil. The physical transport data for thle detected 

contaminants are presented in RFI Report. 

._ j-_ 

For soil contaminants, surface dispersion transport modes, such as erosion and dust migration, typically 

do not provide the greatest contribution to the overall transport of chemicals in the environment. All of the 

detected contamination is noted at subsurface locations and cover material (concrete, asphalt, and 

gravel) coupled with flat topography which dominates most of the site will prevent erosion. In addition, all 

of the detected contaminants are PAHs and phthalate esters, which are characteristically immobile except 

when present at high concentrations. 

The detected organic groundwater contaminants were not detected in soil samples collected above the 

water table. The solubility characteristics of the detected chemicals allow them to be mobile in the 

environment and they may have originated at source locations not identified in this investigation or from 

source locations which have since been depleted of these contaminants. 

Contaminant Persistence 

For the classes of detected chemicals, environmental persistence varies considerably. Transformation of 

a chemical to degradation by-product(s) can be the result of numerous processes including 

biotransformation and uptake, photolysis, acid- or -base-catalyzed reaction, or hydrolysis. The product 

chemical(s) may or may not be significantly toxicologically different or be different from a physical 

transport perspective. If the transformational process is known or suspected, product chemIicals, can be 

predicted and the extent of transformation can be determined from chemical reaction rate data. Other 

transformational processes may be identified empirically from analytical data. 
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Observed Chemical Contaminant Trends 

Soil contaminants above the water table are phthalate esters and PAHs, which are marginally soluble and 

have among the lowest groundwater transport potential due to solubility partitioning considerations. The 

detected groundwater contaminants all exhibit relatively high water solubilities which will add to their 

groundwater mobility. 

Future trends with respect to groundwater contamination are limited to an increased extent of the 

observed groundwater contamination due to groundwater transport. The potential for detected soil 

contaminants above the water table leaching from soil is considered to be minimal. 
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3.0 CORRECTIVE ACTION OBJECTIVES 

The following section describes the development of the proposed corrective action objectives (CAOs) for 

the NWIRP Calverton Site 7, Fuel Depot Area. These CAOs and media clean-up standards are based on 

promulgated Federal and State of New York requirements, risk-derived standards, data and information 

gathered during the previous investigations, interim remedial actions (IRAs), supplemental RFI/RI, and 

additional applicable guidance documents. 

3.1 INTRODUCTION 

CAOs are developed for each site as media-specific and contaminant-specific objectives that will result in 

the protection of human health and the environment. The development of CAOs for a site are based on 

human health and’ environmental criteria, RFI/RI gathered information, EPA guidance, and applicable 

Federal and state regulations. Typically, CAOs are developed based on promulgated standards [e.g., 

Ambient Water Quality Criteria (AWQC)], background concentrations determined from a site-specific 

investigation, and human health and ecological risk-based concentrations developed in accordance with 

the EPA risk assessment guidance. The Phase 1 and 2 RFls presents a complete description of the’ 

nature and extent of contamination, contaminant fate and transport, baseline human health risk 

assessment and ecological risk assessment. In addition, conclusions are presented. The purpose of this 

section is to identify ARARs and develop CAOs for remediation of contaminated groundwater at Site 7. 

The CAOs are based on contaminant, risk assessment, and compliance with risk-based (generally 

guidance) and ARAR-based action levels. 

3.2 ARARS AND MEDIA OF CONCERN 

3.2.1 ARAR Criteria 

3.2.1 .d Introduction 

The ARARs, which include the requirements, criteria, or limitations promulgated under the Federal and 

state law that address a contaminant, action, or lo&ion at a site, are presented in this section. 

The definition of ARARs is as follows: 

l Any standard, requirement, criterion, or limitation under federal environmental law. 

l Any promulgated standard, requirement, criterion, or limitation under a state enyironmental or facility- 

citing law that is more stringent than the associated Federal standard, requirement, criterion, or 

limitation. 
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One of the primary concerns during the development of corrective action alternatives for hazardous waste 

sites under RCRA is the degree of human health and environmental protection afforded by a given 

remedy. Consideration should be given to corrective measures that attain or exceed ARARs. 

Definitions of the two types of ARARs, as well as TBC criteria, are given below: 

. Aoolicable Reouirements means those clean-up standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under Federal 

or state law that directly and fully address a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at a site. 

. Relevant and Aoorooriate Reauirements means those clean-up standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal or state law that, while not “applicable,” address problems or situations sufficiently similar 

(relevant) to those encountered at the site that their use is well suited (appropriate) to the particular 

site. 

. TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing corrective measures alternatives and for determining action levels that are protective of 

human health or the environment. 

These requirements are included in order to provide the decision makers with a complete evaluation of 

potential ARARs in developing, identifying, and selecting a corrective measure alternative. 

3.2.1.2 ARAR and TBC Categories 

ARARs fall into three categories, based on the manner in which they are applied: 

l Chemical Soecific: Health/risk-based numericatvalues or methodologies that establish concentration 

or discharge limits for particular contaminants. Examples of chemical-specific ARARs include MCLs 

and Clean Water Act (CWA) AWQC. Chemical-specific ARARs govern the extent of site clean-up. 

. Location Specific: Restrictions based on the concentration of hazardous substances or the conduct of 

activities in specific locations. These may restrict or preclude certain remedial actions or may apply 

only to certain portions of site. Examples of location-specific ARARs include RCRA location 

requirements and floodplain management requirements. Location-specific ARARs pertain to special 

site features. 
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l Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous waste. Action-specific ARARs pertain to implementing a given remedy. 

Table 3-l presents a summary of potential Federal and state ARARs and TBCs for correctiv’e measures 

undertaken for Site 7 at NWIRP Calverton. 

3.2.1.3 Chemical-Specific ARARs and TBCs 

This section presents a summary of Federal and state chemical-specific ARAR criteria of potential 

concern in the case of Site 7. The ARAR criteria provide medium-specific guidance on “acceptable” or 

“permissible” concentrations of contaminants. 

The Safe Drinkino Water Act (SDWA) promulgated National Primary Drinking Water Standard MCLs (40 

CFR Part 141). MCLs are enforceable standards for contaminants in public drinking water supply systems. 

They consider not only health factors but also the economic and technical feasibility of removing a 

contaminant from a water supply system. Secondary MCLs (40 CFR Part 143) are not enforceable but are 

intended as guidelines for contaminants that may adversely affect the aesthetic quality of drinking water, such 

as taste, odor, color, and appearance, and may deter public acceptance of drinking water provicled by public 

water systems. 

.-._ 

The SDWA also.established Maximum Contaminant Level Goals (MCLGs) for several organic and inorganic 

compounds in drinking water. MCLGs indicate the level of contaminants in drinking water at whilch no known 

or anticipated health effects would occur, allowing for an adequate margin of safety. MCLlGs are non- 

enforceable public health goals. 

Table 3-2 provides Federal SDWA requirements that may be applicable to remedial actions involving 

groundwater. Drinking water standards will also be considered as discharge criteria for alternatives which 

include groundwater treatment. 

The CWA sets EPA AWQC that are non-enforceable guidelines developed for pollutants in surface waters 

pursuant to Section 304(a)(l) of the CWA. Although AWQC are not legally enforceable, they should be 

considered as potential ARARs. AWQC are available for the protection of human health from exposure to 

contaminants in surface water as well as from ingestion of aquatic biota and for the protection of 

freshwater and saltwater aquatic life. AWQC may be considered for actions that involve groundwater 

treatment and/or discharge to nearby surface waters. 
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TABLE 3-1 

Requirement 
Chemical-Specific ARARs and TBC 
Safe Drinking Water Act (SDWA) 
MCLs 
Secondary MCLs (SMCLs) 
MCL Goals (MCLGs) 

CWA 
Ambient Water Duality Criteria 
(AWQC) 

_--- -- 
EPA Health Advisories 

--___- 
EPA Generic Soil Screening Levels 
(SSLS) 

Reference Doses (RfDs) from 
Integrated Risk Information System 
Carcinogenic Slope Factors 

RBCs 

Clean Air Act (C4A) 

National Ambient Air Quality 
Standards (NAAOS) 
New Source Performance 
Standards (tiSPS) 

National Emission Standards for 
Hazardous Air Pollutants 
(NESHAPs) 
The Resource Conservation and 
Recovery Act (RCRA) Subtitle C - 
Hazardous Waste Identification and 
Listing Regulations 

SUMMARY OF ARARs AND TBC CRITERIA 
SITE 7 - NWIRP, CALVERTON, NEW YORK 
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Citation 1 Status 1 Synopsis 1 Comment 

42 USC 300f et seq. 
40 CFR Parts 141 to 
143 

33 USC 1251 et seq. 
Section 304(a)( 1) 

MCLs are 
relevant and 
appropriate; 
SMCLs and 
MCLGs are TBC 
TBC 

EPA 822-E-96-002 TBC 

EPA 540-R-96-01 8 
Appendix A 

NA 

NA 

.--__- 
TBC 

TBC 

TBC 

EPA Region Ill, 
October 1998 

TBC 

42 USC 7401 et seq. 

40 CFR Part 50 

40 CFR Part 60 

Relevant and 
Appropriate 
Relevant and 
Appropriate 
Relevant and 
Appropriate 

40 CFR Part 61 

40 CFR Part 261 

Not Applicable 

Applicable - 

MCLs, SMCLs, and MCLGs established under this act 
are health-based limits for certain chemical substances in 
drinking water. 

Water-quality criteria are non-enforceable gurdance and 
are used in conjunction with the designed use for a 
stream segment to establish water quality standards 
under CWA 303. 
EPA’Office of Drinking Water guidelines for chemicals 
that may be inter,mittently encountered in public water 
supply systems. -__ 
Federal guidance that provides screening levels fo; 
protection of human health and groundwaler from soil 
contaminants. 
EPA Office of Research and Development guidelines 
used in the public health assessment 
EPA Environmental Criteria and Assessment Office; EPA 
Carcinogen Assessment Group guidelines used in the 
public health assessment 
RBCs are screening levels calculated for a Targel Hazard 
Quotient of 1 .O for noncarcinogenic effects and a Target 
Risk of 1 .OE-6 for carcinogenic effects. 
Federal legislation that addresses air pollution control. 

Non-source specific limitations for ambient air quality. 

.Emission standards established for new sources of air 
emissions. 

Emission standards for source types (i.e., industrial 
categories) that emit hazardous air pollutants. 

These rules are used to identify a material as a 
hazardous waste, and thus determine applicability or 
relevance of RCRA Subtitle C hazardous waste 
management requirements. 

_- 

Relevant and appropriate or TBC for determinina 
PRGs. Groundwater was identified as a cancer; 
underIhe RI. 

Enng remedial activities, 
___- 

groundwater or 
treatment by-products may be collected. 
AWOCs are TBC if this water is discharqed to 
surface waters 
%C for determining PAGs. 

TBCforminingPRGs. 
.-- 

TBC for determining PRGs. 
- 

TBC for .determining PRGs. 

TBC for determining PRGs. 

Pertinent sections of this Act are discussed as 
follows. 
Any air emission would require appropriate 
controls to meet NAAQS. 
Relevant and appropriate to if the pollutants 
emitted and the technology employed (e.g., air 
stripping) during the clean-up action are 
sufficiently similar lo the pollutant and source 
category regulated by an NSPS and are well 
suited to the circumstances at the site. 
Not likely to be applicable or relevant and 
appropriate because NESHAPs were developed 
for specific sources. 
Alternative implementation may involve 
excavating soils, which may exceed toxicity 
characteristics leaching procedure (TCLP) 
criteria. If so, management of these 
contaminated soils should be conducted in 
compliance with RCRA requirements. __ 
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Requirement Citation Status Synopsis Comment ~__- 

New York Ambient Air Quality 6 NYCRR Parts 256 Applicable Regulations ‘for the control and prevention of air Particulate and non-methane hydrocarbon 
Standards and 257 pollutants.‘The NWIRP site area is classified as Level If. _ standards will be applicable to the site. 
New York Public Water Supply 10 NYCRR Part 5 Drinking water quality standards for New York Drinking water standards impact selection %f 
Regulations groundwater remediation goals, as well as 

treatment goals for reinjection of lrealed effluent 
to the aquifer. - _ ___- __ 

New York Water Classifications and 6 NYCRR Parts 609 Applicable Regulations for the control and prevention of water Standards applrcable foractlonsvolving the 
Quality Standards and 700 to 705 pollutants. NWIRP site is in Suffolk County with selectron of groundwater plume remedialion 

groundwater classified as GA requiring rernjected goals as well as treatment goals for reinfection 
groundwater to have a maximum concentration of 1,000 of treated effluent to the aquifer. 
mg/l TDS and 10 mg/lotal nitrogen. 

--__ 
___--.--- ---..- 

New York Technical and TOGS 1.1.1 TBC Provides a compilation of ambient water quality guidance TBC for actions rnvolving groundwater plume 
Operational Guidance Series, values and groundwater effluent limitations for use when remediation. 
Division of Water there are no regulatory standards and limitations. 

.:” 
-I__ 

New York Technical and TAGM 4046 TBC Provides a basis and procedure to determine soil clean- TBC if alternative implementation involves 
Administrative Guidance up levels. excavating soils. 
Memorandum on Determination of 
Soil Cleanup Objectives and 
Cleanup Levels l__-- 
New York Spill Technology and STARS Memo # 1 TBC Provides criteria to determine whether petroleum TBC for NWIRP Site 7. which has petroleum 
Remediation Series, Petroleum- contaminated soils require remedialion and whether the contaminated soils. 
Contaminated Soil Guidance soils meet beneficial use conditions. __- 
-Location Specific ARARs and TBCs 
Federal Protection of Wetlands Executive Order Not Applicable Requires the action of federal agencies to minimize the There are no wetlands located at or adjacent to 
Executive Order (EO) 11990 destruction, loss, or degradation of wetlands and Site 7. 

preserve and enhance the natural and beneficial values 
of wetland. 

The Endangered Species Act of 16 USC 1531 Potentially Requires federal agencies to ensure that any action No endangered or threatened species are known 
1978 50 CFR Part 17 Applicable authorized, funded, or carried out by the agency is not to permanently reside in the vicinity of NWIRP. 

likely to jeopardize the future existence or critical habitat However, migrating species may occasionally 
of any endangered or threatened species. move through the area. 

The fish and Wildlite Coordination 16 USC 661. Not Applicable Provides for consideration of the impacts on wetlands There are no wetlands located at or adjacentlo 
Act and protected habitats. Site 7. __... 
Federal Floodplains Management EO 11988 -Not Applicable Provides for consideration of floodplains during corrective Site 7 is not within a loo-year floodplain. 
Executive Order actions. 
The Archaeological and Historic 1 16 USC 469 ) Potentially 1 Prio-r- to site activities as well as during excavation, 

I 
No historic artifacts are expected to be 

Preservation Act 36 CFR 65 Applicabie actrons must be iaken ii3 ibiXii:i;, iGX%i, and p:eserve ~~m-n~~.mi in Ihe tiicinity of Site 7. however, V..VI ._. __ 
artifacts. artifacts may be discovered during site work. 

New York Freshwater Wetlands Act ECL Article 24 and Potentially Activities within% adjacent to state regulated wetlands 
__ -._- 

No wetlands are present at Site 7. 
and New York Freshwater Wetlands Title 23 of Article 71 Applicable requires a permit or letter of approval. Adjacent area is 
Regulations 6 NYCRR Parts 662 to considered the area within 100 feet of the wetlands. 

664 



Requirement 
New York Endanaered and 

1 Citation 
1 6 NYCRR Part 182 

Threatened Spec& of Fish and 
Wildlife; Species of Special 

Regulation for Administration and 
Management of the Wild Scenic and 
Recreational Rivers Svstem in New 
York State Excepting Adirondack 
Park 
Fish and Wildlife Impact Analysis 
for Inactive Hazardous Waste Site 

Division of Fish and 
Wildlife, NYSDEC 

Guidance 1 July 18, 1991 
Action-Specific ARARs and TBCs 
RCRA Subtitle C 42 USC 6921 et seq. 

- Identification tind Listing of 
Hazardous Waste 
RCRA Standards Applicable to 
Generators of Hazardous Waste 
Standards Applicable to ’ 
Transporters of Hazardous Waste 

Standards and Interim Standards 
for Owners and Operators of 
Hazardous Was!e TSD Facilities 

Land Disposal Restrictions (LDRs) 

Corrective Action ‘Management 
Units and Temporary Units (CAMU), 
Flnal Rule 

-- 
RCRA Subtitle D 

KCRA Criteria for Classification of 
Solid Waste Disposal Facilities and 
Practices 

40 CFR Part 261 

40 CFR Part 262 

40 CFR Part 263 

40 CFR Part 264 and 
265 

40 CFR Part 268 

40 CFR Parts 260, 
264.265,268.270. and 
271 

40 USC 6941 et seq. 

40 CFR Part 257 
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Status 
Potentially 
Applicable 

Synopsis Comment --__ 
A permit or license is required to take, import, transport, A Slate endangered species has beer 
possess, or sell any endangered or threatened species. confirmed at NWIRP, although not at Site 7. 

Not Applicable Certain kinds of activities and developments within the The Peconic River and some of its tributarier 
defined river corridor are restricted or require a permit. are classified as a Scenic River. Site 7 activitier 

are not expected to affect the Peconic River. 

TBC 
___ -____ 

Provides guidance for the evaluation of fish and wildlife Considered during the evaluation of corrective 
concerns associated with the remediation of inactive measure alternatives. 
hazardous waste sites. 

Potentially 
Applicable 
Potentially 
Applicable 
Potentially 
Applicable 
Potentially 
Applicable 

Potentially 
Applicable 

Potentially 
Applicable 

Potehtially 
Applicable 

Potentially 
Applicable 
Potentially 
Applicable 

Establishes design and operating criteria for hazardous 
waste landfills. 
Regulations that govern the procedures for identifying if a 
material is a hazardous waste. 
Regulations with which a generator that treats, stores, or 
disposes of hazardous waste on site must comply. 
Regulations for the manifest and record keeping systems 
and for the immediate action and cleanup of hazardous 
waste discharges (spills) during transportation. 
Regulations that govern the treatment, storage, and 
disposal of hazardous waste. 

Regulations that govern the treatment and disposal of 
certain hazardous waste. 

CAMU designated areas qualify for cettain exemptions 
from RCRA Subtitle C requirements. Particularly, 
remediation wastes can be moved between sites within 
the designated area ahd can be treated and replaced 
without triggering LDRs. 
Establishes design and operating criteria for solid waste 
(non-hazardous) landfills. 
Criteria to determine which solid waste disposal facilities 
pose a probability of adverse health effects-and therefore 
prohibit open dumps. 

Potentially applicable if soil is determined to bc 

Specific materials at the site may be classifiabk 
Jazardous. 

as a listed hazardous waste. 
Applicable for removed wastes determined to% 
hazardous. 
Applicable for removed wastes determined to bc 
hazardous that is transported off site. 

These regulations would be applicable to was& 
removed from this site including both on-site ant 
off-site management; however, the reuse o 
treated soils as backfill wbuld not be subject tc 
the disposal facility standard. 
Treatment or disposal of contaminated soils 
wastes and/or tieatment residuals may be 
considered hazardous waste subject to lane 
disposal restrictions. 
Site work at NWIRP may involve the use 01 
CAMUs. 

Potentially applicable if soil is determined lo be 
nonhazardous. ..-_- 
Applicable if soil is stockpiled or disposed on 
site. 

------ 

I 
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ntiqultr~l,ellr VllOLlVll “.“,“il Y,‘“Yg.<,” _ “II‘I‘I~,,, I-- - 
Department of Transportation (DOT) 49 CFR Parts 107 Potentially Regulations for the transportation of hazardous materials. Off-site shipments of any contaminated soil that 
Rules for Hazardous Materials and 171 to 179 Applicable Requirements cover packaging, marking. labeling. and is classified as a hazardous material from this 
Transport transportation methods. site would have to comply with these 

--___~-. regulations. __.-_---__- ----- ..--~- 
National Environmental Policy Act 42 USC 4321 Potentially Requires federal agencies to evaluate the environmental Alternatives could consbtute slgrilficant 

(NEPA) 40 CFR Part 6 Applicable impacts associated with major actions thai they fund. activities. thereby making NEPA requirements 
support, permit, or implement. ________ ._-. !!EEL-.- ---.- - 

CWA - National Pollution Discharge 40 CFR Part 122 Potentially Regulations for discharge, dredge, or fill materials and oil These requirements are applicable for all 
Elimination Syslem (NPDES) Applicable or hazardous waste spills into the United States waters. alternatives that include a discharge to surface 

water. __-- __I.-__ -. ~_ ---- 
Control of Air Emission from OSWEA Directive TBC Guidelines for control of air emissions from air strippers Site restoration at Site 7 rnay include air 
Superfund Air Strippers at 9355.0-20 at Superfund groundwater remediation sites. stripping and/or vapor extraction of groundwater 
Superfund Sites and is in a NAAQS ozone non-attainmentarea. -.- -___-.. 
General Pretreatment Regulations 40 CFR Part 403 Potentially Regulations for pretreatment of contaminated water prior Effluent from a groundwater treatment sy$.tem al 
for Existing and New Sources of Appli,cable to discharge to a POTW. Site 7 may be discharged to a local POTW. 
Pollutants .“,, ~ 
Underground injection Control 40 CFR Parts 144 and Potentially - Regulations for the control and prevention of pollutants Effluent from treatment of groundwater niaybe 
Program 147 Applicable injection into groundwater. reinjected (Class IV well) into the, same 

formation from which it was withdrawn. -- 
Mbnilored Natural Attenuation at OSWEA Directive TBC Guidelines for use of monitored natural attenuation for TBC if monitored naisson is one of -’ 
Superfund. RCRA Corrective 9200.4-17P the remediation of contaminated soil and groundwater the selected remedial options. 
Action, and Underground Storage sites. 
Tank Sites -- ~-___--~------ --..-.. --. 
The Occupational Health and Safety 29 USC Sections 651 Potentially -~ Regulates worker health and safety durGy- Applicable for site workers during all 

(OSHA) Act through 676 Applicable implementation of remedial actions. investigations and remedial activities Site 7. 
New York Air Pollution Control 6 NYCRR Parts 200 to Potentially Regulations for the control and prevention of air Remedial activities (air stripping, excavation, 
Regulations 257 Applicable pollutants. and vacuum extraction) may adversely impact 

air quality. --. 
New York Waste Management 6 NYCRR Part 360 Potentially Provides standards for solid waste management facilities, Remedial activities may need to consider 
Facilities Rules Applicable including closure requirements. standards for sblid waste management facilities_, 
New York Rules for Siting Industrial 6 NYCRR Part 361 Potentially %&ides evaluation criteria for siting new industrial Remedial alternatives may need to considers- 
Hazardous Waste#Facilities Applicable hazardous waste facilities. criteria for industrial hazardous waste facilities. 
New York Waste Transport Permit 6 NYCRR Part 364 Applicable Regulates offrsite transport of wastes. Transport of contaminated soils/wastes and/or 
Regulations treatment residuals need to comply with these 

regulations. -__ 
New York General Hazardous 6 NYCRR Part 370 Potentially Regulations that govern the management of hazardous Residuals from treatment could be considered 
Waste Management System Appiicabie wasia, as hazardous waste subject to these 

regulations. 
New York Identification and Listing 6 NYCRR Part 371 Potentially Regulations that govern the procedures for identifying a Specific materials at the site may be classifiable 
of Hazardous Wastes Applicable material as a hazardous waste. as listed hazardous wastes or may test to be’ 

characteristic hazardous wastes. --- 
New York Hazardous Waste 6 NYCRR Part 372 Potentially Regulations that govern the procedures for manifesting a Trar-isporl of contaminated soils/wastes and/or 
Manifest System Applicable material that is a hazardous waste. treatment residuals need to comply with these 

regulations. - 

;.;. 

,, : 

,b 

. ,i 
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I f!itatinn I stntitr I Svnnnria I Comment .,“y”,.u...“... _..I.._.. -_-_-- .- ..- -.- 

New York Hazardous Waste 6 NYCAR Part 373 Potentially Regulations that govern the treatment, storage, and Treatment and/or storage activities may take 
Management Facilities Applicable disposal of hazardous waste. place on site. Site remediation activities must 

meet both administrative and the substantive 
__-_ technical permitting requirements. _-. 

New York Standards for the 6 NYCRR Pan 374-l Potentially Regulations that govern the management of specific Although unlikely, NWIRP site remedial 
Management of Specific Hazardous Applicable hazardous wastes. alternatives may include recovery. 
Wastes and Specific Types of 
Hazardous Waste Management 
Facilities - 
New York Rules for Inactive 6 NYCRR Part 375 Potentially Requires state review and concurrence of the selected Site 7 work should comply wilh these 
Hazardous Waste Sites Applicable remediation scheme. The hierarchy of remedial regulations 

technologies is as follows: (1) destruction, (2) separation/ 
treatment, (3) solidification/chemical fixation, and (4) 
control and isolation. _-- 

New York Land Disposal 6 NYCRR Part 376 Potentially Regulations that govern the treatment and disposal of Contaminated soils and/or treatment residuals 
Restrictions Applicable certain hazardous waste. may be considered hazardous waste subject to 

land disposal restrictions. 
New York Ruleson Hazardous 6 NYCRR Parts 483 Potentially State hazardous waste program fees related to remedial Waste transporter program fees will be required 
Waste Program Fees Applicable actions. for offsite disposal of wastes or treatment 

residuals. 
New York Water Classifications and 6 NYCRR Parts 609 Potentially Regulations for the control and prevention of water Standards applicable for actions involving the 
Quality Standards and 700 to 706 Applicable pollutants. NWIRP site groundwater is classified as GA. selection of groundwater plume remediation 

goals as well as treatment goals for reinjection 
of treated effluent to the aquifer. 

New York State Pollutant Discharge 6 NYCRR Parts 750 to Potentially Regulations for the control of wastewater and storm Permits (SPDES or NPDES) would be required 
Elimination System (SPDES) 758 Applicable water discharges in accordance with the Clean Water Act for.discharges to surface water. 

~. and controls point source discharges. 
New York Proposed State Pollutant Proposed Subpart 750- TBC Proposed regulation for the control of wastewater and TBC as a proposed regulation, which may be in 
Discharge Elimination System 1 and 750-2 storm water discharges in accordance with the Clean place prior to implementation of alternative. 
(SPDES) Water Act and controls point source discharges to .Treatment goals for discharge or reinjection of 

groundwater as well as surface water. Once adopted treated effluent.. 
0 current Parts 750 to 758 will be repealed. -- __- 

New York Technical Manual TAGM 3028 TBC State guidelines used in the public health assessment. May aid in establishing soil and groundwater 
“Contained-in” Criteria for cleanup goals. 
Environmental Media --__ 
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Compound 

. . .._ ----. 

Federal New York State Standards 
Standards 

MCLs/MCLGs 
MCLsca’ GW Quality GW Effluent 

Standardstb) Standardstb) 

New York Guidance 

TOGS l.l.l@) TOGS l.l.lfe) Contained in 

Table 1 - Ambient Table 5 - Policy @) 

Water Quality Groundwater 
Standards and Effluent 

Guidance Values Limitatidns 

VOLATILE ORGANICS I _______-___ .__. ___~~_~~_ _. ~_ .-...-.~ .-... --- ..-..--- -- -- ------ 
- 

~~ 
Benzene 1 5 (MCL) 5 1 1 1 1 0.7 _.~--.__--.---__-- ~__-_--- -- -__- 
Chloroform 1 100,80 (THM) 100 (THM) 7 7 7 7 7 

1 ,l -Dichloroethane 2 __- 5 5 __- 5 5 5 I: 1. 

Ethylbenzene 1 700 (MCL) 5 5 --- 5 5 5 .- 

.‘_ Toluene 1 1,000 (MCL) 5 5 5. 5 5 ‘.-’ --- ? 
rg 1 ,1 ,l :Trichloroethane 2 200 (MCL) 5 5 __- 5 5 5 

Trichloroethene 2 5 (MCL) 5 5 5 5 5 5 

Trichlorofluoromethane 0.5 --- 5 5 __- 5 5 5 
1 ,1,2-Trichloro- 2 --- 5 5 _-- 5 __ __ 

1,2,2-trifluoroethane ___~ -._ _ ____----.. 
Xylenes 0.5 10,000 (MCL) 5 5 --- 5 

‘----I 

5 5 ortho, 5 meta, 
5 para ___.. -_ 

SEMIVOLATILE ORGANICS 

Bis(2- 2 6 (MCL) 6 5 5 5 5 50 
ethylhexyl)phthalate 
Dibenzofuran 2 -_- 50 --- --- _-- sm. --- 

Diethylphthalate 2 --- 50 --_ 50 50 4 .~- 
2,4-Dimethylphenol 2 --_ 50 1 (tP) . . . 1 (tP) 2 _-- (tP) 

q Fluorene 2 es- 50 e-e --- 50 50 50 
51 2-Methylnaphthalene 1 --.. 50 --- --.z .-- --- -_- 

i 2-Methylphenol 2 --- 50 1 (tP) --_ 1 (tP) 2 (tP) --- 
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Compound 

p 

INORGANICS 

r 
MDU 
IDL 

1 

T ___- 
Federal New York State Standards New York Guidance 

Standards 
MCLs/MCLGs 

MCLs@’ GW Quality GW Effluent TOGS l.l.l@) TOGS 1 .l .lte) Contained in 
Standardscb) Standardscb)’ Table 1 -Ambient Table 5 - Policy @) 

Water Quality . Groundwater 
Standards and Effluent 

Guidance Values Limitations .-___ ~I~ -----._____ _-_~__---- --- __-. ~__ ---__- _ 
_-- 50 1 (tP) _-_ 1 (tP) 2 (tP) e-w 

e-e 50 --- __- 10 10 10 

--_ 50 --- ___ 50 50 50 

- - - 
Lead 2 h5 15 25 50 25 50 --- 

- TDS (mg/l) --- _-- _-_ 500 mg/l 1,000 mg/l --- 1,000 mg/l --- 
Cd 

IDL 
MCt 
MCLG 
MDL 

. THM 

tP 
a 

b 
C 

d 

? e 
0 
52 
% 

= Not available 
= Instrument Detection Limit 
= Maximum Contaminant Level 
= Maximum Contaminant Level Goal 
= Method Detection Limit 
= trihalomethane 
= total phenols 
Reference: New York Public Supply Regulations, 10 NYCRR Part 5. Total Principal Organic Contaminants [POCs] (i.e., includes listed volatile 
organics) and Unspecified Organic Contaminants [UOCs] not to exceed 100 ug/l total. 
Reference: New York Water Classifications and Quality Standards, 6 NYCRR Part 703, 
Reference: New York Technical Manual (TAGM 3028), “Contained In” Criteria for Environmental Media. These criteria apply to listed 
hazardous wastes removed from their natural environment. These criteria must be met in order to preclude its management as hazardous 
waste. These criteria are not cleanup levels. 1 l/30/92 
Standard/criteria requires contaminant concentration to be not detectable by tests or analytical determinations. Method detection limits as 
specified in 40 CFR Part 136, Method 608 are presented. 
TOGS 1.1.1 Ambient water quality standards and guidance values, NYSDEC, Division of Water, June 1998, amended April 2000. Either 
standard or guidance value provided. 



EPA Health Advisories are nonenforceable guidelines developed by the EPA Office of Drinking Water for 

chemicals that may be intermittently encountered in public water supply systems. Health advisories are 

available for short-term, longer-term, and lifetime exposures for a lo-kg child and a 70-kg adult. 

Reference Dose (WD), as defined ,in the EPA Integrated Risk Information System (IRIS), is an estimate (with 

uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human population (including 

sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime. 

RfDs are developed for chronic and/or subchronic human exposure to hazardous chemicals and are based 

on the assumption that thresholds exist for certain toxic effects. The RfD is usually expressed as an 

acceptable dose (mg) per unit body weight (kg) per unit time (day). The RfD is derived by dividing the no- 

observed-adverse effect level (NOAEL) or the lowest-observed-adverse effect level (LOAEL) by an 

uncertainty factor (UF) times a modifying factor (MF). 

EPA Cancer Slooe Factor, as defined in the IRIS, is an upper bound, approximating a 95 percent 

confidence limit, on the increased cancer risk from a lifetime exposure to a chemical. This estimate, 

usually expressed in units of proportion (of a population) affected per mg/kg/day, is generally reserved for 

use in the low-dose region of the dose-response relationship, that is, for exposures corresponding to risks 

less than 1 in 100. 

EPA Generic Soil Screeninq Levels (SSLs) are guidance that provides soil concentrations for protection of 

human health and for migration to groundwater. SSLs are risk-based concentrations derived from 

equations combining exposure information assumptions with EPA toxicity data, SSLs for ‘protection of 

groundwater use a simple linear equilibrium soil/water partition equation or leach test to estimate 

contaminant releases in soil leachate. 

The Clean Air Act (CAA) (42 USC 7401) consists of three programs or requirements that may be ARARs: 

National Ambient Air Quality Standards (NAAQS) (40 CFR Parts 50 and 53), National Emission Standards 

for Hazardous Air Pollutants (NESHAPs) (40 CFR Part 61) and New Source Performance Standards 

(NSPS) (40 CFR Part 60). NESHAPs, which are emission standards for source types (i.e., industrial 

categories) that emit hazardous air pollutants, ire-not likely to be applicable or relevant and appropriate 

for NWIRP because they were developed for’ a specific source. EPA requires the attainment and 

maintenance of primary and secondary NAAQS to protect public health and public welfare, respectively. 

These standards are not source specific but rather are national limitations on ambient air quality. States 

are responsible for assuring compliance with the NAAQS. NSPS are established for new sources of air 

emissions to ensure that the new stationary sources minimize emissions. These standards are for 

categories of stationary sources that cause or contribute to air pollutioti that may endanger public health or 

welfare. Standards are based upon the best-demonstrated available technology (BDAT). 
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RCRA Subtitle C Hazardous Waste Identification and Listing (40 CFR Part 261) requirements are used to 

identify a material that is a hazardous waste and thus determine applicability or relevance of RCRA 

Subtitle C hazardous waste rules. 

New York Ambient Air Qualitv Standards (6 NYCRR Parts 256 and 257) provides four general classifications 

of social and economic development and resulting pollution potential upon which standards are based. In 

addition air quality standards are established to provide protection from adverse health effects of air 

contamination and to protect and conserve natural resources and the environment. part 256 provides the air 

quality classification standards. The NWIRP is probably classified as Level II (predominantly single and two 

family residences, small farms, and limited commercial services and industrial development). Part 257 

provides air quality standards for regulated contaminants, which includes sulfur dioxide, particulates, carbon 

monoxide, ‘photochemical oxidants, non-methane hydrocarbons, nitrogen dioxide, fluorides, beryllium, and 

hydrogen sulfide. 

New York Public Water Supply Requlations (10 NYCRR Part 5) provide requirements for state public water 

supplies. Refer to Table 3-2 for standards applying to NWIRP site compounds. 

New York Water Classifications and Qualitv Standards (6 NYCRR Parts 609 and 700 to 705) regulates 

reclassification of-water based on use and value, including protection and propagation of fish, shellfish and 

wildlife, recreation h and on the water, public water supplies, and agricultural, industrial and other purposes 

including navigation. Additionally, regulates the discharge of sewage, industrial waste or other wastes so as 

not to cause impairment of the best usages of the receiving water as specified by the water classifications at 

the location of discharge that may be affected by such discharge. Both quantitative standards as well as 

narrative water quality standards (turbidity, solids, oil, etc.) are provided. (See Action Specific ARARs for 

Groundwater Effluent Standards which would be applicable for alternatives including reinjection to the 

aquifer). 

Part 701 provides the classification of surface water and groundwater. Groundwater beneath the NWIRP 

would be classified as Class GA. Groundwater quality standards (Class GA) for Site 7 are provided in Table 

3-2. Also for GA groundwater, pH shall be between 6-5 and 8.5 and IDS shall not exceed 500 mg/l. 

New York Technical and Operational Guidance, Division of Water (TOGS 1 .l .I) provides a compilation of 

ambient water quality guidance values and groundwater effluent limitations for use where there are no 

regulatory ambient water quality standards (in 6 NYCRR 703.5) or effluent limitations (in 6 NYCRR 703.6). 

For the convenience of the user, the standards in 703.5 and the limitations in 703.6 are included in this 

document. The guidance values are appropriate for actions involving groundwater plume remediation and 

reinjection of treated groundwater into the aquifer.’ 

099908/P 3-l 2 CT0 0189 



New York Technical and Administrative Guidance Memorandum on Determination of Soil Clean-up 

Obiectives and Cleanuo Levels (TAGM 4046) provides a basis and procedure to determine soil clean-up 

levels. Soil clean-up objectives based on human health based levels that correspond to excess lifetime 

cancer risks, human health based levels for systemic toxicants calculated from RfDs, environmental 

concentrations which are protective of groundwater/drinking water quality based on promulgated or proposed 

New York State Standards, background values for contaminants, or detection .limits. Clean-up objectives 

should be above the method detection limit (MDL) and preferably above the contract required quantification 

limit (CRQL). Table 3-3 provides soil clean-up objectives. For the protection of groundwater quality, 

concentrations are based on a total organic content of 1 percent. Soil clean-up qbjectivesare limited to the 

following maximum values: total VOCs less than or equal to 10 ppm, total SVOCs less than or equal to 500 

ppm, individual SVOCs less than or equal to 50 ppm, and total pesticides less than or equal to 10 ppm. In 

addition, soil can not exhibit a discernible odor nuisance. 

New York Soill Technoloqv and Remediation Series, Petroleum-Contaminated Soil Guidance (STARS Memo 

#l) is intended as a guidance in determining whether petroleum-contaminated soils have been contaminated 

to levels which require investigation and remediation. In addition, if the petroleum-contaminated soil 

contaminant concentrations meet the criteria provided, the soil can be reused or disposed of as directed in 

this guidance (beneficial use). Soils which meet beneficial use conditions are no longer a solid waste as 

regulated by 6 NYCRR Part 360. This guidance applies to petroleum-contaminated soils which are not 

considered a characteristic hazardous wastes as regulated by 6 NYCRR Part 371 [i.e., Toxicity Characteristic 

Leaching Procedure (TCLP) results less than or equal to the TCLP Extraction Guidance Values or 

contaminant concentrations in the soil less than TCLP Alternative Guidance Values]. Guidelines for 

protection of groundwater (TCLP Extraction Guidance Values and Alternative Guidance Values), protection 

of human health (Human Heath Guidance Values), and protection against objectionable nuisance 

characteristics are provided. Guidance Values are provided for primary gasoline and fuel oil components of 

concern. If the soil does not exhibit petroleum-type odors and does not contain any individual contaminant at 

greater than 10,000 parts per billion (ppb), then the soil is considered acceptable for nuisance characteristics. 

Guidance is also provided for management of excavated (exsitu) and non-excavated (insitu) contaminated 

soil. TCLP Alternative Guidance Values and Human Health Guidance Values are presented in Table 3-3. As 

per discussions with NYSDEC, the TAGM 4046 guidance values are to be used. However, the STARS 

Memo #l values are provided for informational purposes. 

3.2.1.2 Location-Specific ARARs and TBCs 

This section presents a summary of federal and state location-specific ARAR criteria of potential concern 

for Site 7. These potential ARARs and TBCs are as follows: 
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TABLE 3-3 

OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL SOIL CONTAMINANTS OF CONCERN (mg/kg) 
NWIRP, CALVERTON, NEW YORK 

PAGE 1 OF 2 

Compound 

I 
CRQU 
CRDL 

New York State Guidance New York Guidance Soil 
(TAGM 4046) (STARS Memo #1) Contained 

.-zgqTgL 
TCLP Human In Polic+e) 

VOLATILE ORGANICS --. ___-_ 
Benzene 0.01 0.06 24 (c) 0.014 24 24 

Ethylbenzene 0.01 5.5 8,000 (S) 0.1 8,000 8,000 

- 
__. - -- 

4-Methyl-2-pentanone 0.01 1.0 ___ --- -__ 4,000 --- -______-- 
Toluene 0.01 1.5 20,000 (S) 0.1 20,000 20,000 

Xylenes 1 0.01. 1.2 200,000 (S) 0.1 200,000 200,000 

SEMI-VOLATILE ORGANICS 

.Ahthracene 0.33 700 20,000 (S) 1 20,000 20,000 

Bento(a)anthracene 0.33 3.0 0.224 (C) 0.00004 0.22 0.22 

Benzo(a)pyrene 0.33 11 0.061 (C) 0.00004 0.061 0.061 

Bento(b)fluoranthene 0.33 1.1 ___ 0.00004 0.22 0.220 
Benzo(g,h,i)perylene 0.33 800 -__ 0.00004 __- --_ 

Benzo(k)fluoranthene 0.33 1.1 ___ 0.00004 0.22 0.22 

Carbazole 0.33 _-_ --_ -_ _-- 3.2 
Chrysene 0.33 0.4 ___ 0.00004 ___ -__ 

Dibenzo(a,h)anthracene 0.33 165,000 0.0143 (C) 1 0.014 0.014 

Di-n-butyfphthalate 0.33 8.1 8,000 (S) --_ --- 8,000 

Di-n-octylphthalate 0.33 120 2,000 (S) em. ___ 2,000 

Fluoranthene 0.33 1,900 3,000 (S) 1 3,000 3,000 

Fluorene 0.33 350 3,000 (S) 1 3,000 3,000 
Indeno( 1,2,3cd)pyrene 0.33 3.2 ___ 0.00004 --- --- 



TABLE 3-3 

OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL SOIL CONTAMINANTS OF CONCERN (mgikg) 
NWIRP, CALVERTON, NEW YORK 

PAGE 2 OF 2 

Compound 

Phenanthrene 

Pyrene 

--__--___ __I-..--___- 
CRQU New York State Guidance New York Guidance Soil 

CRDL (TAGM 4046) (STARS Memo #l) Contained 

Protection of USEPA TCLP Human In Policy@) 

Groundwater Health Based Alternative Health 
(a)(W b)(c) Value(d) GuidanceId’ 

0.33 220 --. 1 --- ___ 

0.33 665 2,000 (S) 1 2,000 2,000 

___ = Not available 
CRDL = Contract Required Detection Limit 
CRQL = Contrac! Required Quantitation Limit 
C = Carcinogens 
S = Systemic Toxicants 
a Reference: Technicat and Administrative Guidance Memorandum on Determination of Soil Cleanup Objectives and Cleanup Levels (TAGM 4046), NYSDEC, 

January 1994. Total VOC concentration must be less than or equal to 10 ppm; Total SVOC concentra!ion must be less than or equal to 500 ppm; Individual 
SVOC concentration can not exceed 50 ppm. In addition although contaminant concentrations may be under the cleanup level; soil must not exhibit a 
discernible oder nuisance. 

b Soil clean-up objectives to protect groundwater quality. Soil clean-up levels are developed for soil organic carbon content of 1 percent and should be 
adjusted for actual soil organic carbon content if it is known. 

rl 
USEPA Health based cleanup objectives, provided for carionogens (C) and Systemic (S) toxicants. 
Reference: New York Petroleum Containinated Soil Guidance, STARS 1. TCLP Alternative Values are for the protection of groundwater. For protection 
against objectionable nuisance, soil can not have a petroleum-type odor and no individual contaminant with concentration greater than 10 ppm. Standards 
provided are for fuel-oil contaminated soil. For contaminants with high detection limits in comparison to TCLP Alternative Value, TCLP Extraction Method 
must be used to demonstrate groundwater quality protection for these confaminants. 

e Reference: New York Technical Manual “Contained In” Criteria for Environmenta! Media (TAGM 3028). Criteria applies to listed hazardous waste removed 
from its natural environment. These criteria must be met in order to preclude its management as a hazardous waste. These criteria are not clean-up levels 
and only consider protection of public health through direct ingestion. 



Federal Protection of Wetlands Executive Order (E.O. 11990) requires federal agencies, in carrying out 

their responsibilities, to take action to minimize the destruction, loss, or degradation of wetlands and to 

preserve and enhance the natural and beneficial values of wetlands (unless there is no practical 

alternative to that construction), minimize the harm to wetlands (if the only no practical alternative requires 

construction in the wetlands), and provide early and adequate opportunities for public review of plans 

involving new construction in wetlands. Corrective measures at Site 7 should not impact regulated 

wetland areas. There are no wetlands located at or adjacent to Site 7. 

The Endanqered Species Act of 1978 (16 USC 1531) (50 CFR Part 17) provides for consideration of the 

impacts on endangered and threatened species and their critical habitats. Corrective measure actions, if 

required, would need to be conducted in a manner such that the continued existence of any endangered 

or threatened species is not jeopardized or its critical habitat is not adversely affected. Consultation with 

the United States Fish and Wildlife Service is also required. There are no endangered or threatened 

species known to reside at or near Site 7. However, migrating species may move through the area. 

The Fish and Wildlife Coordination Act (16 USC 661) provides for consideration of the impacts on 

wetlands and protected habitats. The act requires that federal agencies, before issuing a permit or 

undertaking federal action for the modification of any body of water, consult with the appropriate state 

agency exercising jurisdiction over wildlife resources to conserve those resources. Consultation with the 

United States Fish and Wildlife Service is also required. 

Federal Floodplains Manaoement Executive Order (E.O. 11988) provides for consideration of floodplains 

during corrective actions. This Executive Order requires that activities be conducted to avoid, to the extent 

possible, the long- and short-term adverse impacts associated with the occupation or modification of 

floodplains. Floodplain development should be avoided whenever there are practicable alternatives and 

should minimize potential harm to floodplains when there are no practical alternatives. Site 7 is not within a 

loo-year floodplain. 

The Archaeolooical and Historic Preservation Act (16 USC Section 469) (36 CFR Part 65) establishes 

requirements relating to potential loss or destruction .of significant scientific, historical, or archaeological data 

as a result of any proposed remedy. The Secretary of the Interior must be notified if a federal agency finds 

that its activities, in connection with any federal construction project, might cause loss or destruction of such 

data. No historic artifacts are expected to be uncovered at Site 7. 

New York Freshwater Wetlands Act (ECL Article 24 and Title 23 of Article 71 of the New York Environmental 

Conservation Law) regulates activities within wetlands. New York Freshwater Wetlands Requlations (6 

NYCRR Parts 662 to 664) provide regulations to preserve, protect and conserve freshwater,wetlands and 

regulate use and development of the wetlands. Activities within 0; adjacent to a wetland with an area of at 
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least 12.4 acres or, if smaller, unusual local importance as determined by the state, require a permit or letter 

of approval. The adjacent area is considered the area within 100 feet of the wetland. Wetlands are classified 

according to the benefit of the wetlands, with Class I wetlands being the most beneficial to Class IV being the 

least beneficial. No wetlands are present at or adjacent to Site 7. 

New York Endanqered and Threatened Species of Fish and Wildlife; Species of Special Concern_ (6 NYCRR 

Part 182) provides a list of regulated species. A state endangered species (Ambystoma fig-hum, tiger 

salamander) has been confirmed at the NWIRP, Calverton but not at Site 7. This species is a state- 

regulated species but is not federally regulated, (Natural Resources Management Plan, 1989). A permit or 

license is required to take, import, transport, possess, or sell any endangered or threatened species. 

New York ‘Requlation for Administration and Manaaement of the Wild, Scenic, and Recreational Rivers 

System in New York State Exceptinq the Adirondack Park (6 NYCRR Part 666) is authorized under the New 

York Wild, Scenic, and Recreational Rivers System Act (Title 27 of Article 15 of the New York Environmental 

Conservation Law) and provides regulations for the management, protection, enhancement, and control of 

land use and development in river areas on all designated wild, scenic, and recreational rivers (except within 

the Adirondack Park). The Peconic River and some of its tributaries are classified as a scenic river. Certain 

kinds of activities and developments within the defined river corridor are restricted or require a permit. Any 

new direct discharge of any substance into a scenic river must meet water quality standards, (6 NYCRR 

Parts 701 and 702). Site 7 activities are not expected to affect the Peconic River. 

Fish and Wildlife Impact Analvsis for Inactive Hazardous Waste Sites Guidance (Division of Fish and Wildlife, 

NYSDEC, July 18, 1991) provides guidance for the evaluation of fish and wildlife concerns associated with 

the remediation of inactive hazardous waste sites. This guidance provides the required elements for a 

complete impact analysis including site description, contaminant-specific impact analysis, ecological effects 

of remedial alternatives, implementation of selected alternatives in design, and monitoring program. 

3.2.1.5 Action-Specific ARARs and TBCs 

This section presents a summary of federal and state action-specific ARAR criteria of potential concern in 

the case of Site 7. These potential ARARs and TBCs are as follows: 

RCF3I Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation 

until its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment, storage, or 

disposal of hazardous waste will be applicable if: 

l The waste is a listed or characteristic waste under RCRA. 
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l The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective date of 

the RCRA requirements under consideration. 

l The activity at the site constitutes current treatment, storage, or disposal as defined by RCRA. 

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a 

hazardous waste and/or the on-site corrective action constitutes treatment, storage, or disposal and the 

particular RCRA requirement is well suited to the circumstances of the contaminant release and site. 

RCRA Subtitle C requirements may also be applicable when the corrective action constitutes generation 

of a hazardous waste. 

The following requirements included in the RCRA Subtitle C regulations may pertain to the NWIRP 

Calverton: 

l Hazardous waste identification and listing regulations (40 CFR Part 261). 

l Hazardous waste generator requirements (40 CFR Part 262). 

l Transportation requirements (40 CFR Part 263). 

. Standards for owners and operators of hazardous waste treatment, storage, and’ disposal (TSD) 

facilities (40 CFR Part 264). 

. Interim status standards for owners and operators of hazardous waste TSD facilities (40 CFR 

Part 265). 

l Land disposal restrictions (LDRs) (40 CFR Part 268). 

Hazardous Waste Identification and Listinq Requlations (40 CFR Part 261) define those solid wastes that 

are subject to regulation as hazardous waste under 40 CFR Parts 262 to 265 and Parts 124, 270, 

and 271. 

A generator that treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards 

Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest, 

pre-transport (i.e., packaging, labeling, and placarding), record keeping, and reporting requirements. The 

standards are applicable if actions taken at Site 7 constitute generation of a hazardous waste (e.g.,, 

generation of water treatment residues or excavation of contaminated soils and/or sediments that may be 

hazardous). 

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to off-site 

transportation of hazardous waste. These regulations include requirements for compliance with the 

manifest and record keeping systems and requirements for immediate action and cleanup of hazardous 
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waste discharges (spills) during transportation. The standards are potentially applicable if corrective 

actions involve off-site transportation of hazardous waste from Site 7. 

Standards and Interim Status Standards for Owners and Operators’ of Hazardous Waste Treatment, 

Storage, and Disposal Facilities (40 CFR Parts 264 and 265) are applicable to corrective actions that may 

be taken at Site 7 and to off-site facilities that receive hazardous waste from the site for treatrnent and/or 

disposal. Standards for TSD facilities include requirements for preparedness and prevention, corrective 

action requirements, closure and post-closure care, use and management of containers, and design and 

operating standards for tank systems, surface impoundments, waste piles, landfills, .and incinerators. 

These standards are potentially applicable if corrective actions involve the on-site treatment or disposal of 

hazardous waste at Site 7. 

RCRA Land Disposal Restriction (LDR) Reauirements (40 CFR Part 268) restrict certain wastes from 

being placed or disposed on the land unless they meet specific best demonstrated available technology 

(BDAT) treatment standards (expressed as concentrations, total or in the TCLP extract, or ;as specified 

technologies). Removal and treatment of a RCRA hazardous waste or movement of the waste outside of 

a Corrective Action Management Unit (CAMU), thereby constituting “placement” would trigger the LDR 

requirements. 

Placement of hazardous waste into underground injection wells constitutes “land disposal” under the 

LDRs. Furthermore, RCRA Section 3020(a) bans hazardous waste disposal by underground injection into 

or above an underground source of drinking water. RCRA Section 3020(b), however, exempts from the 

ban all reinjection of treated contaminated groundwater into such formations undertaken as part of a 

RCRA corrective action. The contaminated groundwater must be treated to substantially reduce 

hazardous constituents before such injection, and the corrective action must be sufficient to protect 

human health and the environment upon completion. LDRs would be potentially applicable if corrective 

actions at Site 7 include off-site disposal of wastes in a landfill or reinjection of treated groundwater. 

RCRA Corrective Action Manaqement Units and Temporary Units, Final Rule (40 CFR Parts 260, 264, 

265, 268, 270, and 271) addresses two new units, corrective action management units (CAMUs) and 

temporary units (TUs), under RCRA corrective action authorities. These special provisions were 

proposed as part of a more comprehensive rulemaking on July 27, 1990. The final regulations became 

effective on April 19, 1993 and were amended on November 30, 1998 to include staging piles. 

When a site, or portion of a site, receives a CAMU designation, the designated area qualifies for certain 

exemptions from RCRA Subtitle C requirements. LDRs are not triggered when hazardous remediation 

waste is placed in a CAMU, when remediation wastes generated at a facility outside a CAMU are 

consolidated into a CAMU, or when remediation wastes are moved between two br more CAMUs. In 
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addition, remediation wastes can be excavated from a CAMU, treated in a separate unit, and redeposited 

in the CAMU without triggering LDRs. TUs are containers and tanks used on a temporary basis. TUs and 

staging piles may be subject to reduced minimum technology standards and closure requirements. This 

rule may be applicable or relevant and appropriate for on-site handling and disposal of soil. 

RCRA Subtitle D includes guidelines for regional solid waste plans, design and operating criteria for solid 

(non-hazardous) waste landfills, and upgrading of open dumps. 

RCRA Criteria for Classification of Solid Waste Disposal Facilities and Practices (40 CFR Part 257) 

establish criteria for use in determining which solid waste disposal facilities and practices pose a 

reasonable probability of adverse effects on health and thereby constitute prohibited open dumps. 

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171 

to 179) regulate the transport of hazardous materials, including packaging, shipping equipment, and 

placarding. These rules are considered applicable to wastes shipped off site for laboratory analysis, 

treatment, or disposal. 

National Environmental Policv Act (NEPA) (42 USC 4321 et seq) and implementing regulations (40 CFR 

Part 6) require federal agencies to evaluate the environmental impacts associated with major actions that 

they fund, support, permit, or implement. 

The CWA as amended, governs point-source discharges through the National Pollutant Discharge -7 

Elimination System (NPDES), discharge of dredge or fill material, and oil and hazardous waste spills to 

United Stateswaters. NPDES requirements (40 CFR Part 122) will be applicable if the direct discharge of 

pollutants into surface waters is part of the corrective action (i.e., discharge of effluent from a groundwater 

treatment system). These regulations contain discharge limitations, monitoring requirements, and best 

management practices. 

Control of Air Emissions from Super-fund Air Strippers at Superfund Groundwater Sites (Office of Solid 

Waste and Emergency Response (OSWER) Directive 9355.0-28) is a TBC that guides the control of air 

emissions from air strippers. For sites located in areas that are not attaining NAAQS for ozone, add-on 

emission controls are required for an air stripper with an actual emission rate in excess of 3 pounds per 

hour, an actual emission rate in excess of 15 pounds per day, or a potential (i.e., calculated) emission rate 

of 10 tons per year of total VOCs. Generally, the guidelines are suitable for VOC air emissions from other 

vented extraction techniques (e.g., soil vapor extraction) but not from area sources (e.g., soil excavation). 

NWIRP Calverton is in a nonattainment area for ozone. 
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General Pretreatment Reoulations for Existinq and New Sources of Pollutants (40 CFR Part 403) controls 

the indirect discharge of pollutants to publicly owned treatment works (POTWs). The goal of the 

pretreatment program is to protect municipal wastewater treatment plants and the environment from 

damage that may occur when hazardous, toxic, or other non-domestic wastes are discharged in a sewer 

system. The regulations include general and specific prohibitions on discharges to POTWs. The 

regulations are potentially applicable if treated or untreated groundwater is discharged to a local POTW. 

Underqround lniection Control Proaram (40 CFR Parts 144 and 147) contains provisions for the control 

and prevention of pollutant injection into groundwater. Class IV wells are used to inject hazardous waste 

into or above a formation that, within l/4 mile of the well, contains an underground drinking w(ater source. 

Operation or construction of Class IV wells is prohibited and allowed only for the reinjectioln of treated 

wastes as part of a CERCLA or RCRA cleanup. The regulations are potentially applicable if groundwater 

is removed, treated, and reinjected into the formation from which it was withdrawn. 

Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underoround St:oraae Tank 

Sites (OSWER Directive 9200.4-17P) contains guidelines for the use of monitored natural attenuation for 

the remediation of contaminated soil and groundwater. This guidance is a TBC criterion if monitored 

natural attenuation is a component of the corrective action at Site 7. 

The Occupational Health and Safety Act (29 USC Sections 651 through 678) regulates worker health and 

safety during implementation of remedial actions. 

New York Environmental Conservation Law (ECL) (New York Consolidated Laws, Chapter 43-B) concerns 

the conservation, improvement, and protection of state natural resources and environment and controls 

water, land, and air pollution. 

The following requirements included in the ECL in particular may pertain to remedial activities at the NWIRP 

sites: 

l Article 17-Water Pollution Control provides policy to require use of all known available and reasonable 

methods to prevent and control the pollution of state waters consistent with public health and use, 

propagation and protection of fish and wildlife, and the industrial development of the state. 

l Article 19-Air Pollution Control Act provides policy to maintain the quality of the air resources of the state. 

Regulations for implementing this act are provided in 6 NYCRR Parts 200 to 257. This act also provides 

trial burn requirements for burning of hazardous waste. 
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l Article 27- New York Solid and Hazardous Waste Manaaement Laws addresses solid and hazardous 

waste management, including waste transport permits, solid waste management and resource recovery 

facilities, industrial hazardous waste management, siting of hazardous waste facilities, and inactive 

hazardous waste disposal sites. A preferred state-wide hazardous management practices hierarchy is 

also provided (1) reduce or eliminate to the maximum extent practical the generation of hazardous 

waste, (2) recover, reuse, or recycle to the maximum extent practical generated hazardous waste, (3) 

utilize detoxification, treatment, or destruction technology for hazardous waste which cannot be reduced, 

recovered, reused or recycled, and (4) land disposal of industrial hazardous waste, except treated 

residuals posing no significant threat to the public health or environment. Special provisions for land 

burial and disposal in Nassau and Suffolk Counties are provided. No new landfills (or expansions to 

existing landfills) are allowed in a deep flow recharge area. For new landfills outside a deep flow 

recharge area, hazardous waste is prohibited and the landfill can only accept material which is a product 

or resource recovery, incineration or composting. Regulations to implement these laws are included in 6 

NYCRR Parts 360 to 483. 

l Article 70-Uniform Procedures establishes uniform review procedures for major regulatory programs of 

the NYSDEC and establishes time periods for NYSDEC action on permits under such programs. 

Procedures are provided for coordinating permitting for a project requiring one or more NYSDEC permit. 

New York Air Pollution Control Requlations (6 NYCRR Parts 200 to 257) regulate emissions from specific 

sources. Part 212, General Process Emission Sources, provides general requirements. NWIRP is located in 

Suffolk County, which is considered part of the New York City Metropolitan Area. ‘The degree of air cleaning 

required for the different contaminants ratings are as follows. For the most stringent rated contaminants 

(Rating A), for emission rate potentials greater than 1 Iblhr, 99 percent or more removal or best available 

control technology if required. For emission rate potentials less than 1 Ib/hr, the degree of air cleaning 

required shall be specified by the state. For Ratings of B, C, or D and for emission rate potentiais of 3.5 Ib/hr 

or less, the degree of air cleaning required shall be specified by the state (Ratings B or C) or no cleaning is 

required (Rating D). For emission rate potentials greater than 3.5 Iblhr, reasonably available control 

technology shall be used. Part 231 regulates new source review for air contamination source projects in non- 

attainment areas. To be applicable, annual emissions (within a nonattainment area) from the source must 

exceed the de minimus emission limits. The de minimus emission limit is 40 tons per year for volatile 

organics and 25 tons per year for particulates. 

New York Waste Manaaement Facilities Rules (6 NYCRR Part 360) regulate solid waste management 

facilities (other than hazardous waste management facilities subject to Parts 373 and 374). Siting 

requirements for solid waste management facilities include that the facility must not be constructed or 

‘operated in such a manner that may have an adverse affect on any endangered or threatened species or 

their critical habitat and the facility cannot be located within the boundary of a regulated wetland. A permit is 
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required to construct, operate, modify, or expand a solid waste management facility. However, temporary 

storage, treatment, incineration, and process facilities (including temporary mobile processing facilities) may 

be exempt from permitting requirements if the facility is located at an industrial or commercial establishment 

and is used exclusively for solid wastes generated at that location or at a location under the same ownership 

within a single region of the NYSDEC. The rules specify that excavated petroleum contaminated soils cannot 

be stored on site greater than 60 days unless otherwise approved by the NYSDEC. Nonhazardous 

petroleum contaminated soil which has been decontaminated and is being used in an acceptable manner is 

considered beneficial use (this includes incorporation into asphalt pavement by an authorized facility). These 

rules may be applicable if contaminated soil is stored or landfilled on site. 

New York Rules for Sitinq Industrial Hazardous Waste Facilities (6 NYCRR Part 361) regulate the siting of 

new industrial hazardous waste facilities located wholly or partially within the state. Evaluation criteria for 

siting include consideration of population density, transportation route, contamination of groundwater and 

surface water, air quality, and preservation of endangered, threatened, and indigenous species. . 

New York Waste Transport Permit Regulations (6 NYCRR Part 364) governs the collection, transport, and 

delivery of regulated waste originating or terminating at a location within the state. These’ regulations are 

potentially applicable if contaminated soils or groundwater treatment residuals are hauled off site for 

treatment or disposal. 

New York General Hazardous Waste Mananement Svstem Requlations (6 NYCRR Part 1370) provide 

general definitions and set forth state procedures for making information available to the public, 

confidentiality, petitioning equivalent testing methods, and petitioning for exclusion of a waste from a 

particular facility. These regulations are potentially applicable if excavated soil or treatment residuals would 

be classified as a hazardous waste. 

New York Identification and Listina of Hazardous Wastes Reaulations (6 NYCRR Part 3’71) establish 

procedures for. identifying solid wastes subject to regulation as hazardous wastes. These regu,lations would 

be used to determine whether contaminated soil or treatment residuals meet the definition of a hazardous 

waste. 

New York Hazardous Waste Manifest Svstem Regulations (6 NYCRR Part 372) establishes standards for 

hazardous waste generators, transporters, and TSD facilities associated with the use of the manifest system 

and its record keeping requirements. These regulations are potentially applicable if corrective actions involve 

off-site transportation of hazardous waste. 

New York Hazardous Waste Treatment, Storaqe, and Disposal Facilitv Permittinq Reauiremen& (6 NYCRR 

Subpart 373-l) regulate hazardous waste management facilities located within the state. These regulations 
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are potentially applicable if corrective actions involve on-site treatment, storage, or disposal of hazardous 

waste. 

New York Final Status Standards for Owners and Operators of Hazardous Waste Treatment. Storaae, and 

Disposal Facilities (6 NYCRR Subpart 373-2) establish minimum state standards which define the acceptable 

management of hazardous waste. These standards are potentially applicable if corrective actions involve on- 

site treatment or disposal of hazardous waste at Site 7. 

New York Interim Status Standards for Owners and Operators of Hazardous Waste Facilities (6 NYCRR 

Subpart 373-3) establish minimum state standards which define the acceptable management of hazardous 

waste during the period of interim status and until certification of closure. These standards are potentially 

applicable if-corrective actions involve on-site treatment or disposal of hazardous waste. 

New York Standards for the Manaqement of Specific Hazardous Wastes and Hazardous Waste 

Manaoement Facilities (6 NYCRR Part 374-l) contain requirements for generators and transporters of 

hazardous waste and for owners and operators of facilities managing hazardous wastes. The regulation 

specifically addresses recyclable materials, hazardous waste or used oil burned for energy recovery, and 

reclaimed lead-acid batteries. These standards would be potentially applicable in the unlikely event that 

recyclable hazardous waste materials are used in a manner constituting disposal. 

New York Rules for Inactive Hazardous Waste Disposal Sites (6 NYCRR Part 375) apply to the development 

and implementation of programs to address inactive hazardous waste disposal sites, The goal for a specific 

site is to restore it to pre-disposal conditions, to the extent feasible and authorized by law. At a minimum, the 

remedy selected shall eliminate or mitigate significant threats’to the public health and the environment. State 

review and concurrence with the selected remediation scheme is required. The hierarchy of remedial 

technologies is as follows: destruction, separation/treatment, solidification/chemical fixation, and control and 

isolation. 

New York Land Disposal Restrictions Regulations (6 NYCRR Part 376) identify hazardous wastes that are 

restricted from land disposal and define limited circumstances under which an otherwise prohibited waste 

may be land disposed. LDRs would be potentially applicable if corrective actions at Sjte 7 include land 

disposal of hazardous waste. 

New York Rules on Hazardous Waste Proqram Fees (6 NYCRR Parts 483) address generator fees, TSD 

facility fees, and waste transporter fees. 

New York Water Classifications and Qualitv Standards (6 NYCRR Parts 609 and 700 to 706) Parts 700 to 

706 provide regulations for the discharge of sewage, ,industrial waste, or other wastes so as not to cause 
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impairment of the best usages of the receiving water as specified by the water classifications at the location 

of discharge that may be affected by such discharge. Part 703.6 provides groundwater effluent limitations. 

Treated groundwater may be reinjected to groundwater and would need to comply with groundwater effluent 

limitations (see Table 3-2). The NWIRP site is in Suffolk County and wiil additionally have to comply with a 

maximum concentration of 1,000 mg/L total dissolved solids (TDS) and 10 mg/L total nitrogen (as N). 

New York Reoulations on State Pollutant Discharoe Elimination Svstem (6. NYCRR Parts 750 to 758) 

prescribe procedures and substantive rules concerning discharges to state waters. A State Pollutant 

Discharge Elimination System (SPDES) permit or I\iPDES permit is required to discharge to surface water. 

Amendments to these regulations will be proposed to repeal the current portions of Pants 750 through 758 

that have been suspended by other law and regulation and renumber the remaining sections to develop a 

new comprehensive Part 750. 

New York Technical and Administrative Guidance Memorandum on “Contained-In” Criteria for Environmental 

Media (TAGM 3028) is a guidance document applicable to soil, sediment, and groundwater contaminated by 

listed hazardous waste which has been removed from its natural environment. These criteria do not apply to 

listed or characteristic wastes as initially generated or residuals derived from treating these listed hazardous 

wastes. This TAGM sets minimum criteria for an environmental medium contaminated by listeld hazardous 

waste, which must be met in order to preclude its management as hazardous waste. These criteria are not 

clean-up levels for contaminated environmental media. Criteria are provided in Table 3-2. 

3.3 CORRECTIVE ACTION OBJECTIVES 

Corrective Action Objectives are developed in this section to address contaminated soils and groundwater. 

Corrective Action Objectives generally identify chemicals of concern, receptor, pathway, and action levels 

(Preliminary Remediation Goals [PRGsJ). Media-specific Corrective Action Objectives and corresponding 

PRGs are presented in the following sections. 

For the NWIRP Calverton Site 7, the Corrective Action Objectives address the identiied environmental risks 

at the facility. Contaminated soils and groundwater represent a potential threat to human healith at the site 

through ingestion, dermal contact, and inhalation of contaminated media. 

3.3.1 Corrective Action Obiectives for Soil 

The Corrective Action Objectives for contaminated soils are as follows. 

l Prevent human exposure (ingestion, dermal contact, dust inhalation) to contaminated soils in 

concentrations greater than the PRGs. 
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l Prevent leaching of contaminants at resultant groundwater concentrations in excess of groundwater 

PRGs. 

l Comply with chemical-specific, location-specific, and action-specific ARARs and guidance. 

PRGs for contaminated soils are provided in Table 3-4. Also presented in this table is the maximum 

concentration detected for each chemical at Site 7. It should be noted that there are no specific Federal or 

state standards for soil remediation. However, the recommended soil clean-up objectives in TAGM 4046 

were used to develop PRGs for soil. In general, the lower of the clean-up objective to protect groundwater 

quality or to protect human health was used as the PRG. For many of the SVOCs, the detection limit is 

lower than the recommended clean-up objective. In these cases, the detection limit was selected as the 

PRG. For other SVOCs, the PRGs are based on the maximum value recommended in TAGM 4046 for 

any individual SVOC (50 mg/kg). In these cases, the clean-up objectives for both protection of 

groundwater and protection of human health in TAGM 4046 are greater than 50 mglkg. 

The following VOCs were detected at concentrations greater than the PRGs: ethylbenzene and xylenes. 

PRGs for the VOCs are based on protection of groundwater. The following SVOCs were detected at 

concentrations greater than the PRGs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, and indeno(l,2,3-cd)pyrene. It should be noted 

that all the PRGs for the SVOCs are the detection limit. 

As per TAGM 4046, the soil clean-up objectives developed per this guidance should be used in selecting 

alternatives in the FS. Based on the proposed selected remedial technology (outcome of the FS), final 

site-specific soil clean-up levels are established in the Record of Decision (or other decision document). 

TAGM 4046 also notes that even after final soil clean-up levels are established, these levels may prove to 

be unattainable, and institutional controls may be necessary. 

3.3.2 Corrective Action Obiectives for Groundwater 

The Corrective Action Objectives for contaminated groundwater are as follows. 

. Prevent human exposure (through ingestion, inhalation, dermal contact) to groundwater having 

contaminants in concentrations greater than the PRGs,. 

. Restore contaminated groundwater quality to the PRGs to the maximum extent that is technically 

feasible. 

l Comply with contaminant-specific, location-specific, and action-specific ARARs and guidance. 
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TABLE 3-4 

SOIL PRELIMINARY REMEDIATION GOALS AND 
MAXIMUM SITE DETECTIONS (MG/KG) 

SITE 7 - NWIRP CALVERTON, NEW YORK 

Compound 

VOLATILE ORGANICS 

Ethylbenzene 

Site Maximum 
Detection”) 

0.59 . 

PRG 

0.55(2’ 

) Methylene chloride 

1 Toluene 0.004 I 0.152) I 

Xylenes 

SEMI-VOLATILE ORGANICS 

2.6 0.12’2) 

2-Methylnaphthalene 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

2.6 36.4c2) 

0.087 500) 

1.2 o.50(3) 

3.3 0.33(4’ 

1 Benzo(a)pyrene 

/ Benzo(b)fluoranthene 

1 FI uorene 

i lndeno( 1,2,3-cd)pyrene I 1.4 I 0.33[4) 1 

Phenanthrene 1.5 50(3) 

Pyrene 10.0 50(3’ 

--- Not available 
1 Maximum detections in soil were all observed in soils near the water 

table and associated with a former floating product layer. 
2 TAGM 4046 based on protection of groundwater adjusted for TOC = 

0.1%. 
3 As per TAGM 4046, 50 mg/kg (maximum) for individual SVOCs. 
4 PRG is the detection limit. TAGM 4046 recommended soil clean-up 

objective is less than the detection limit. 

3-27 CT0 0189 



If groundwater PRGs cannot be achieved or the aquifer cannot be restored, then at a minimum, the following 

objectives should be met: 

l Reduce human exposure (ingestion, inhalation, dermal contact) to groundwater having contaminants in 

concentrations greater than the PRGs. 

. Prevent further migration of contaminants: 

PRGs for contaminated groundwater are provided in Table 3-5. Also presented in this table is the maximum 

concentration detected for each chemical. To develop the groundwater PRGs, the most stringent 

promulgated standard has been utilized, including Federal MCLs/MCLGs, New York State MCLs, and New 

York State Groundwater Quality Standards, for the contaminants of concern. Proposed Federal standards or 

New York State guidance were only considered if no other criteria was available. If proposed standards were 

less than the detection limit, then the detection limit was selected for the PRG. 
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TABLE 3-5 

GROUNDWATER PRELIMINARY REMEDIATION GOALS AND 
MAXIMUM SlTE.DETECTIONS (UG/L) 

SITE 7 - NWIRP CALVERTON, NEW YORK 

Compound Site 
Maximum 
Detection 

PRG 

VOLATILE ORGANICS 

Benzene 17 1 

Toluene 710 5 

Ethylbenzene 480 5 

Xylenes 2,400 5 

Freon 100 I 5 
I I I 

SEMIVOLATILE ORGANICS 

1 Naohthalene I 150 10 

1 2-Methvlnaphthalene I 78 I 50’ I 

INORGANICS (TOTAL) 

I 25 I 15/25 1 

1 The 15 pg/I lead criteria is an action level in potable water 
supplies. The NYSDEC groundwater quality standard is 
25 pg/I. 
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4.0 IDENTIFICATION AND SCREENING OF 

CORRECTIVE MEASURES TECHNOLOGIES 

4.1 IDEhjTlFlCATlON .AND PRELIMINARY SCREENING OF CORRECTIVE MEASURES 

TECHNOLOGIES 

Section 4.1 provides an initial identification and preliminary screening of Corrective Measures 

Technologies for groundwater (Section 4.1 .l). The preliminary screening of technologies is conducted’to 

eliminate those technologies, which clearly would not apply to this site. Section 4.2 preselnts a more 

detailed identification and screening of technologies passing the preliminary screening. 

The preliminary screening of technologies is based on their overall applicability (technical 

implementability) to the media (soils, groundwater), primary contaminants (volatile organics, other 

organics), and conditions present at the NWIRP facility (high yield aquifer and sandy soils). The purpose 

of this screening effort is to investigate all available technologies and process options and to eliminate 

those obviously not applicable for the site, based on the established Corrective Measures Objectives and 

. a comparison of the contaminants detected at each site and PRGs. 

Initial screening bf. groundwater technologies is presented in Table 4-1. Screening comments are 

provided in this table. The groundwater technologies retained from this preliminary screening are then 

summarized in Table 4-2. 

Based on the following factors, the separate identification and screening of technologies for soil is not 

recommended: 

l The soil contaminants were detected at the groundwater interface, and the source was the former 

floating product layer. 

l The contaminated soil was detected at depths greater than 14 feet. This depth effectively eliminates 

direct contact with the contaminants. 

t The VOCs detected at concentrations above PRGs would be effectively addressed by active 

groundwater remediation technologies or would be expected to biodegrade naturally. 

l The SVOCs detected in soil at concentrations above PRGs were not detected in groundwater at 

concentrations above groundwater PRGs. None of the SVOCs was detected in soil at a 

concentration higher than that recommended,for protection of groundwater. 
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TABLE 4-1 

General 
Action 

Vo Action 

nstitutional 
2ontrols 

--~- 
Zontainment 

Technology 

Vo Action 

Institutional 
Controls 

Zapping 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

PAGElOF7 . 

Process Options -T 
No Action 

Deed Restrictions 

Groundwater 
Monitoring 

Alternative Water 

SUPPlY 

Naturd Attenuation 

Capping 

Description 

No activities conducted at site to 
address contamination. 

Administrative action used to restrict 
groundwater use and future site 
activities. 

Sampling and analysis to evaluate 
the migration of contaminants within 
or the potential contamination of 
groundwater. 

Replacement of contaminated 
groundwater source with alternative 
water supply for end user. 

Use and monitoring of natural 
processes that affect the rate of 
migration and the concentration of 
contaminants. 

Use of impermeable or semi- 
permeable materials (e.g., soil, clay, 
synthetic membrane, asphalt) to 
prevent exposure to contamination 
and/or reduce the vertical migration 
of contaminants to groundwater. 

General Screening(‘) 

No action will be considered for sites that have not 
experienced any releases of hazardous substances 
or certain sites that have been determined to have 
minimal short-term or long-term effect on soils, air, 
groundwater, or surface water quality. 

Deed restrictions are viable, in combination with 
other technologies, since contaminated 
groundwater/material may remain in place. Deed 
restrictions would consist of banning well installation 
and use of existing wells. 

~ Groundwater monitoring is viable for assessing the 
effectiveness of containment or treatment measures 

l.during and following remediation. 

Deleted based on lack of another potable water 
source. 

Many of the groundwater contaminants, especially 
BTEX compounds and petroleum - related 
contaminants are ameanable to natural attenuation 
processes. 

Capping will not address groundwater 
contamination. Majority of contaminants are already 
present at the water table. 

- 
l 

- 

t 

- 

* 

- 

X 

- 

t 

X 

--. 



TABLE 4-1 

General 
Action 

Zontainment 
Continued) 

qemoval 

Iisposal 

-f- 
Technology 

Cut-off Barriers 

Horizontal 
Barriers 

Extraction 

Enhanced 
qemoval 
f 
f 

f 

1 

3eneficial Reuse 

I 

I 
/ 

L 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

PAGE2OF7 

Process Options 

Slurry Wall 

Sheet Filing 

Bank Revetment 

Jet Grouting Curtain 

Extraction Wells 

Collection Trench 

Product Removal 

Enhanced Removal 

Description 

Clay wall used to restrict horizontal 
migration of contaminants. 

Sheet made of wood, pre-cast 
concrete, or steel used as a 
retaining wall to restrict horizontal 
migration of contaminants. 

Riprap, piling, etc. used to protect 
and stabilize slopes of river bank. 

Use of pressure-injected cement to 
restrict vertical migration of 
contaminants to groundwater. 

Discrete pumping wells strategically 
placed to remove contaminants from 
the entire plume. 

A permeable trench used to 
intercept and collect groundwater. 

Discrete extraction wells designed to 
recover either floating product or 
sinking product. 

Blasting or hydrofracturing of 
bedrock to promote access to 
groundwater in bedrock fractures. 

On-site re-use of groundwater in 
IArhirh the rnntaminentq have been .., ,,“,. ., .- -_ . ..-. . . . .-....- .-. 

removed. 1 

/ 
General Screening(‘) 

Area lacks confining units tb tie barriers into. 

Area lacks confining units to tie barriers into. 

Slopes requiring stabilization are not present at the 
site. 

Area lacks confining units to tie barriers into. 

Contaminated groundwater in or near source areas 
would be extracted via pumping wells and treated 
prior to discharge. 

Aquifer is too deep to implement an effective 
permeable trench. 

Recoverable free product is no longer present at the 
site. 

Enhanced removal is nbt necessary based on site 
geology. The aquifer is sufficiently permeable to 
extract groundwater via conventional means. 

- Beneficial re-use of treated effluent as process 
water/potable water is not warranted since there is 
no need for process water/potable water services at 
this time. 

t 
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TABLE 4-1 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

.PAGE 3 OF 7 

General 
Action 

Disposal 
:Continued) 

Exsitu 
Treatment 

Technology Process Options Descripiion General Screening(l) 

Surface Direct Discharge Discharge of collected/treated water Direct discharge (NPDES).of effluent is not a viable x 
Discharge (NPDES) to local surface water. option. Flowing surface water bodies are not 

available in the area. 

Indirect Discharge Discharge of collected/treated water Indirect discharge (POTW) of effluent is not a viable x 
(POTW) to a publicly owned treatment works. option. A POTW is not available in the area. 

Off-site Treatment Treatment and disposal of Off-site treatment facility is not feasible since the x 
Facility hazardous or nonhazardous volume of contaminated groundwater is too large to 

materials at permitted off-site effectively transport and treat off site. 
facilities. 

Subsurface Reinjection Use of reinjection, spray irrigation, or Reinjection of untreated effluent is not a viable ’ 
Discharge infiltration to discharge option. Reinjection of treated effluent may be 

collected/treated groundwater to appropriate to discharge treated water and enhance 
underground. contaminant removal. Spray irrigation requires 

relatively large areas, which are not presented at the 
site. Also,, spray irrigation cannot be operated during 
the winter because of freezing problems. 

Physical Solvent Extraction Separation of contaminants from a Solvent extraction is typically utilized for high X 

solution by contact with an concentration wastewater streams and is rarely 
immiscible liquid with a higher affinity utilized for groundwater remediation. 
for the contaminants of concern. 

Dewatering Mechanical removal of free water Dewatering of sludges resulting from precipitation ‘* 
from wastes using equipment such processes for metals removal may be required. 
as a filter press or a vacuum filter. 

Detonation Detoxification of explosive waste by Detonation is not applicable since no wastes are x 
setting off a charge. explosive. 



TABLE 4-1 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

PAGE 4 OF 7 

General 
Action 

Exsitu 
Treatment 
[Continued) 

Technology Process Options Description General Screening(‘) 

Physical Equalization Dampening of flow and/or Equalization is feasible at the front end of a *t 

(Continued) contaminant concentration variation groundwater treatment system for equalizing flow 
in a large vessel to promote and contaminant concentrations. 
constant discharge rate and water 
quality. 

** Filtration Separation of. materials from water Filtration may be required for suspended solids and 
via entrapment in a bed or particulate metals removal. 3 
membrane separation. 

Flotation Separation of oils and suspended Floating product is no longer present at the site. x”‘, 

solids less dense than water by 
flotation methods. 

Reverse Osmosis/ Use of high pressure and Reverse Osmosis/Ultrafiltration is effective for x 
Ultrafiltration membranes to separate dissolved removal of dissolved contaminants. This technology 

materials, including organics and is considered only when other feasible options are 
inorganics from water. not available. 

* Volatilization Contact of contaminated water with Air stripping would be effective for removal of volatile 
air to remove volatile compounds. contaminants from the groundwater. . 
Air stripping method is typically 
employed. 

Gravity Settling/ Flow of water through a quiescent If sufficient suspended solids are present in the ” 
Clarification tank to a low gravity settling of groundwater, then this technology will be considered 

solids. as a secondary technology. 

‘-iizGr- / Bubbling of air through water to Iron and manganese, ‘if present, will be addressed x 
volatilize organics and oxidize some through other options/components. 
metals. 

Adsorption Adsorption of contaminants onto Adsorption may be considered for removal of VOCs l 

activated carbon, resins, or activated and SVOCs from the groundwater. 
alumina. 



TABLE 4-1 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

PAGE 5 OF 7 

General 
Action 

Exsitu 
Treatment 
(Continued) 

Technology Process Options . Description General Screening(‘) 

Physical Evaporation Change from the liquid to the Evaporation is typically utilized for high concentration x 
(Continued) gaseous state at a temperature wastewater streams and is rarely utilized for 

below the boiling point. groundwater remediation. 

Electrodialysis Recovery of anions or cations using Electrodialysis is typically utilized for high X 

special membranes under the concentration wastewater streams. This technology 
influence of an electrical current. is considered only when other feasible options are 

not available. 
. 

Biological Aerobic Suspended growth or fixed film Applicable for biodegradable organic contaminants l 

Biodegradation process employing aeration and of concern, including hydrocarbons. It is not 
biomass recycle to decompose generally viable for chlorinated aliphatics. 
biodegradable organic components. 

Anaerobic Suspended growth or fixed film Anaerobic biodegradation may not be effective for x 
Biodegradation process employing anaerobic the primary site contaminants. Additionally for the 

biomass to decompose organic anaerobic biodegradation process, vinyl chloride, 
contaminants. which is more toxic than the parent compound, is the 

apparent end product of chlorinated VOC 
biodegradation. 

Chemical Ion Exchange Process in which ions, held by Ion exchange is a well established technology for x 
electrostatic forces to charged removal of heavy metals and hazardous anions from 
functional groups on the ion dilute solutions. The reliability of ion exchange is 
exchange resin surface, are affected by the presence of suspended solids, 
exchanged for ions of similar charge organics, and oxidants: This technology is 
in a water stream. considered only when other feasible options are not 

available. 

Electrolytic Recovery Passage of an electric current Electrolytic recovery is typically utilized for high X 

through a solution with resultant ion concentration wastewater streams and is rarely 
recovery on positive and negative utilized for groundwater remediation. 
electrodes. 



TABLE 4-1 

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

,PAGE 6 OF 7 

General 
Action 

Exsitu 
Treatment 
[Continued) 

Technology Process Options Description General Screening(‘) . 

Chemical Enhanced Oxidation Use of strong oxidizers such as Enhanced oxidation would be effective for the l 

(Continued) ultraviolet light, ozone, peroxide, destruction of volatile organics in the groundwater. 
chlorine, or permanganate to although less effective removal efficiencies are 
chemically oxidize materials. anticipated for other site organrcs. 
Oxidation may also be accomplished 
through the use of high 
temperatures, pressures, and air. i. 

. . 
Reduction Use of strong reducers such as Reduction would not effect site contaminants. X 

sulfur dioxide, sulfite, or ferrous iron 
to chemically reduce the oxidation 
state of materials. 

. Neutralization 

Dechlorination 

Flocculation/ 
Coagulation 

Precipitation 

Use of acids or bases to counteract Neutralization may be required in conjunction with l * 
excessive pHs or to adjust pH to pretreatment requirements for a given technology. 
optimum for a given technology. 

Use of chemicals to remove chlorine Dechlorination is typically utilized for high X 

from chlorinated compounds. concentration wastewater streams and is rarely 
utilized for groundwater remediation. 

Use of chemicals to neutralize Flocculation/coagulation may be warranted to l * 
surface charges and promote improve suspended solids removal. 
attraction of colloidal particles to 
facilitate settling. 

Use of reagents to convert soluble Precipitation may be warranted for dissolved metals l * 
materials into insoluble materials. removal. 
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SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

PAGE 7 OF 7 

1 General 
Action 

n-Situ 
rreatment 

Technology Process Options Description General Screening(‘) 

Chemical/ Air Sparging Flushing of contaminants using an Removal of contaminants from groundwater is * 
Physical injection / extraction well system and achieved by air stripping/ bioventing of 

above-ground treatment system. contaminants. Contaminants must be amenable to 
volatilization or biodegradation. The effective depth 
is usually limited to 20 feet below the water table. 
Treatment to greater depths is potentially viable. 

Biological Aerobic Enhancement of in-place Removal of contaminants from groundwater is ’ 
Biodegradation biodegradation by addition of achieved by air strippingibioventing of contaminants. 
(Bioventing) nutrients and control of environment. Contaminants must be able amenable to 

volatilization or biodegradation. -I 
f‘ al l Potentially applicable as a primary technology. 

tt Potentially Applicable as a secondary technology (i.e., handling of treatment residuals resulting from a primary technology). Discussed as 
appropriate under applicable alternatives, 

X Not applicable as a primary technology. 



TABLE 4-2 

SUMMARY OF RETAINED PRIMARY GROUNDWATER TECHNOLOGIES AND PROCESS OPTIONS 
SITE 7 - NWIRP, CALVERTON, NEW YORK 

General Action I Technology 

No Action 1 No Action 

Institutional Controls 

Removal 

Disoosal 

Exsitu Treatment 

1 Extraction 

1 Subsurface Discharqe 

I Physical 

Bioloaical 

Chemical 

Chemical/Physical 

Biological 

lnsitu Treatment 

Process Option 

No Action 

Deed Restrictions 

Groundwater Monitoring 

Natural Attenuation 

Extraction Wells 

Reinjection 

Air Stripping 

Adsorption 

Aerobic Biodegradation 

Enhanced Oxidation 

Air Sparging 

Aerobic Biodegradation (Bioventing) 

. 



. The concentrations of PAHs in soil are expected to biodegrade naturally, although slowly. Half-lives 

for the PAHs detected in soil at concentrations higher than PRGs range from 1.45 years for 

benzo(a)pyrene to 5.86 years for benzo(k)fluoranthene (Howard, 1991). 

. The groundwater corrective measures will also address existing soil contamination. 

4.2 SCREENING OF CORRECTIVE, MEASURES TECHNOLOGIES 

The technologies retained in the initial screening are broadly evaluated in this section. Technologies, 

which are retained for a site, will be evaluated in the detailed analysis sections of the respective sites. 

The evaluation of technologies utilizes three criteria; effectiveness, implementability, and relative cost. 

The criteria are defined as follows: 

. Effectiveness - This criterion focuses on the potential effectiveness of process options in protecting 

human health and the environment, and in meeting the corrective measures objectives.’ This criterion 

considers potential impacts to human health and the environment during construction and 

implementation, and how proven and reliable the process is with respect to the contaminants and 

conditions at the site. 

. lmplementabilitv - lmplementability is a measure of both the technical and administrative feasibility of 

implementing a technology. It provides a means of evaluating the ability of a technology to be 

adapted to site-specific conditions. Technical feasibility includes consideration of construction and 

operational issues, demonstrated performance, and adaptability to site conditions. Administrative 

feasibility considerations include the ability to obtain any necessary permits or easements or 

adherence to applicable nonenvironmental laws and concerns of other regulatory agencies. General 

availability of necessary equipment and resources is also evaluated. 

l Cost - Cost evaluations allow a relative comparison between similar technologies. Cost plays a 

limited role in technology screening. The cost analysis is based on engineering judgement, and each 

technology is evaluated as to whether costs are high, low, or medium relative to the other options in 

the same technology type. If there is only one process option, costs are compared to other candidate 

technologies. 

One representative process option is selected, if possible, for each technology type, to simplify the 

subsequent development and evaluation of alternatives without limiting flexibility during remedial design. 
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. . 4.2.1 Corrective Measures Technolonies for Groundwater 

The following general actions for groundwater are discussed below: 

l No action 

. Institutional controls 

l Removal 

l Disposal 

l Exsitu treatment 

. lnsitu treatment 

4.2.1 .l No Action 

No action consists of allowing the groundwater to remain status quo. Under this condition, the 

contamination in the water will remain at original concentrations, and any reduction will be due to natural 

attenuating factors such as dilution, dispersion, biodegradation, adsorption, infiltration, etc. 

Effectiveness The no-action scenario would not achieve remediation goals for Site 7. Groun’dwater with 

contaminants concentrations above the PRGs would remain at the site. 

Implementability Since there would be no activity, there are no implementability considerations 

associated with the no action scenario. 

Cost. Because no action would be taken, there would be no costs associated with this option. 

Conclusion No action is retained to provide a baseline for comparison with other alternatives. 

4.2.1.2 Institutional Controls/Monitoring/Natural Attenuation 

Institutional controls for groundwater include deed restrictions, groundwater monitoring, and natural 

attenuation. Deed restrictions are institutional controls that are placed on property deeds. These 

restrictions may limit future activities, such as .placement of new wells or construction. Groundwater 

monitoring would be used to determine if the groundwater contamination is increasing or migrating off 

site. Monitoring can also be used to monitor the progress of groundwater remediation and natural 

attenuation process. Natural attenuation refers to inherent processes that affect the rate of migration and 

the concentrations of contaminants. The most important processes are biodegradation, advection, 

.-, hydrodynamic dispersion, dilution from recharge, sorption, and volatilization. 
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Effectiveness institutional controls would allow any contamination present in groundwater to remain at 

the facilities. Deed restrictions could ensure that no new wells would be installed in the contaminated 

plume, thereby reducing the potential risk to human health associated with ingestion/inhalation of 

contaminated groundwater. However, these restrictions, over the long term, may not be reliable and are 

difficult to enforce especially when the site is no longer under government control. Groundwater 

monitoring would not provide any additional protection of the environment, since contaminated 

groundwater would continue to spread into uncontaminated or lesser-contaminated areas. Groundwater 

monitoring would be used to evaluate whether contaminant concentrations are increasing. Monitoring 

would also be helpful in measuring and evaluating the effectiveness of groundwater remediation and 

natural attenuation processes. Natural attenuation is effective if the rate of biodegradation, aided by 

sorption and dilution, is rapid enough to prevent significant migration by advection and dispersion. 

Monitoring is a key component in confirming effectiveness. 

implementability Institutional controls are readily implementable for contaminated groundwater since 

only administrative action and limited remedial activities would be required. Deed restrictions could be 

implemented by the Navy. Limited equipment and personnel would be required for groundwater 

monitoring. Local and state permits may be required for monitoring well installation. Monitoring of natural 

attenuation would be readily implementable. 

Cost Costs of implementing institutional controls are low. 

Conclusion Institutional controls, groundwater monitoring, and natural attenuation may be used alone 

and in combination with other process options at the site. Groundwater contamination was detected at 

Site 7. Institutional controls would not prevent continued migration of contaminated groundwater at this 

site. However, the site contaminants are relatively biodegradable, and monitoring would determine 

whether contaminants are migrating off site. 

4.2.1.3 Groundwater Extraction 

The extraction option uses a series of pumping weits completed in overburden deposits, which can be 

used to capture contaminated groundwater for treatment. The wells used in the capture system are 

designed and located to provide optimum efficiency in capturing contaminated groundwater while 

minimizing the collection of uncontaminated groundwater. The extraction system can be designed to 

contain the contaminated groundwater plume from migrating off site or to remediate the contaminated 

groundwater plume. 

Pumping contaminant involves the active manipulation and management of groundwater to contain or 

remove a plume. The selection of the appropriate well system depends upon the depth of contamination 
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and the hydrologic and geologic characteristiks of the aquifer. Well systems are very versatile and can be 

used to contain, remove, divert, or prevent development of plumes under a variety of site conditions. 

Effectiveness The effectiveness of an extraction well system depends largely on the type and extent of 

contamination .and the geology and hydrogeology. For this facility, extraction wells should effectively 

control the migration of contaminants and remove the contaminated groundwater for subsequent 

treatment and/or disposal. More mobile chemicals are more readily removed than less mobile chemicals. 

The use of wells to extract groundwater should attain the remediation goals. The technology is reliable 

and minimal effects on human health and the environment are expected. 

Implementability Groundwater extraction through a pumping well system can be readily implemented. 

The techni>logy uses readily available equipment and techniques and has proven to be effective in similar 

situations. Implementation of this technology ,would require long-term operation and maintenance. 

Maintenance may require periodic replacement of mechanical components and well flushing to remove 

fine-grained material that may clog the wells. Local and state permits may be required for installation of 

extraction wells. Extracted groundwater would require treatment prior to disposal. 

Cost Costs are low. 

Conclusion Grouhdwater extraction is retained for Site 7. 

4.2. I .4 Dispbsal 

Reinjection of groundwater consists of disposing of treated water into an aquifer using injection wells. 

Reinjection may be used to increase contaminant removal by directing groundwater toward extraction 

wells. Reinjection weHs can be coupled with extraction wells to create a closed system in which pumping 

and injection rates balance one another. 

Effectiveness Reinjection is an effective means of disposing of the volumes of water generated by the 

groundwater pumping/treatment system. Injection wells offer the advantage of decreasing groundwater 

remediation time by increasing the groundwater flow through the aquifer. The effectiveness of reinjection 

depends upon the hydraulic conductivity, aquifer thickness, and the hydraulic gradient/aquifer recharge 

rate. Often, these methods of disposal require treatment of the water to meet very stringent standards 

(e.g., drinking water standards). 

Implementability Installation of a well system for underground injection is implementable. Reinjected 

water that is not captured by the extraction wells could potentially force contaminated groundwater into 

lesser-contaminated areas. A system should be implementable that would adequately capture 
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contaminated groundwater. Periodic groundwater monitoring would help to assess whether or not this 

condition is occurring. Subsurface discharge would require that groundwater be treated to either action or 

background levels prior to reinjection. Reinjection of water may require a state permit. The permit would 

set limitations on contaminant concentrations, and possible flow rates, of treated water. This permit 

should be obtainable provided that drinking water and groundwater standards are achieved prior to 

reinjection. 

Cost Costs would be moderate. 

Conclusion Reinjection is the only disposal option available and will be retained for the site. 

4.2.1.5 Exsitu Treatment 

Exsitu treatment consists of the use of technologies for the treatment of groundwater after extraction. 

The processes applicable for treatment of site-specific groundwater contamination will be assembled into 

a treatment system in the detailed analysis. These technologies may also be appropriate for treatment of 

water removed during dewatering. 

Air/Steam Stripping 

Air Stripping: 

Air stripping is a mass transfer process in which volatile contaminants (compounds with Henry’s Law 

constant greater than 3.0 L atm/mol) in water or soil are transferred to gas. There are five basic 

equipment configurations used to airstrip liquids: packed columns, cross-flow towers, coke tray aerators, 

diffused air basins, and mixing jets. 

Air stripping is frequently accomplished in a packed tower equipped with an air blower. The packed tower 

works on the principle of countercurrent flow. The water stream flows down through the packing while the 

air flows upward, and is exhausted through the top. .Volatiie,. soluble components have an affinity for the 

gas phase and tend to leave the.aqueous stream for the gas phase. In the cross-flow tower, water flows 

down through the packing as in the countercurrent packed column; however, the air is pulled across the 

water flow path by a fan. The coke tray aerator is a simple, low-maintenance process requiring no 

blower. The water being treated is allowed to trickle through several layers of trays. This produces a 

large surface area for gas transfer. Diffused aeration stripping and induced draft stripping use aeration 

basins similar to wastewater treatment aeration basins. *Water flows through the basin from top to bottom 

or from one side to another with the air dispersed through diffuses at the bottom of the basin. The air-to- 

water ratio is significantly lower than in either the packed column or the cross-flow tower. Mixing jet 
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systems involve high intensity mixing of pressurized air and water. The air-to-water flow ratio, 

temperature of the water, and height of packing may be adjusted to achieve adequate removal of VOCs 

to meet discharge standards. Typically, pretreatment for removal of suspended solids, organic-free 

, product, and scaling constituents would be required for air stripping. 

Steam Stripping: 

Steam stripping is a unit process that uses steam to extract organic contaminants from a liquid or slurry. 

Steam stripping by direct injection of steam can be used to treat aqueous and mixed wastes containing 

organic contaminants at higher concentrations and/or having lower volatility than those streams, which 

can be stripped by air. Direct injection of steam and multiple pass heat exchangers are the two most 

prevalent methods of steam stripping. It is an energy-intensive process and the steam may account for a 

major portion of the operating costs. This process is similar to steam distillation except that reflux of the 

stripped and recovered material does not usually occur. 

Effectiveness Air stripping is a well proven and reliable technology that would be effective for removing 

WCs from groundwater. Removal efficiencies greater than 99 percent can theoretically be achieved for 

the volatile contaminants present at Site 7. Since air stripping only removes the contaminants from the 

water and concentrates them in the offgas, the offgas may have to be treated by other means such as 

granular activated carbon adsorption, catalytic oxidation, or thermal destruction. The need and type of 

offgas treatment depends on the specific contaminants and their concentrations. Each of the noted 

offgas treatment technologies should be effective for contaminants in site groundwater. Ste;am stripping 

is not expected to provide any advantages in effectiveness beyond air stripping. 

Implementability Air stripping would be readily implementable at the site. Steam stripping would require 

disposal of condensed organics. Vendors that provide air-stripping technology are readily available. In 

order to meet state Ambient Air Quality Standards, control of offgas emissions and an air permit may be 

required. Construction permits may also be required. These permits should be obtainable. 

A maintenance problem associated with air stripping is the channeling of flow resulting from clogging in 

packing material. Common causes of clogging include high concentrations of oils, suspended solids, 

iron, and slightly soluble salts such as calcium carbonate. Pretreatment of contaminated groundwater 

would be required prior to air stripping to remove such materials. 

Cost Costs are low to moderate and will depend on influent contaminant concentrations, the degree of 

removal required, and the type of offgas treatment required. 
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Conclusion Air stripping is retained for treatment of VOCs at Site 7. 

Activated Carbon Adsorption 

A large variety of organic contaminants and some inorganic ionic species that are commonly found in 

groundwater are amenable to removal by adsorption onto’activated carbon. Contaminants adsorb to the 

internal pore surfaces of activated carbon particles as the contaminated water passes through a column 

of the activated carbon. When the available surface area of the activated carbon particles is occupied, 

the column must be replaced by fresh activated carbon. The exhausted carbon must then be either 

regenerated or disposed of according to Federal or state regulations. Removal efficiency exceeding 99 

percent is possible depending on the type of organic solute and system operating parameters such as 

retention time and carbon replacement frequency. 

Among organic contaminants, long-chain, low solubility, less polar compounds have a greater affinity for 

adsorption than others. The adsorption of organic acids is favored by low pH conditions in the water, 

whereas that of organic bases is favored by high pH conditions. 

The presence of high levels of suspended solids can clog.the flow of water through the column. The 

presence of organic free product can hinder the adsorption of target dissolved contaminants by coating 

the. surfaces and exhausting the column quickly. Because of the nonselective nature of this technology, 

the presence of naturally occurring organic substances can significantly increase the consumption rate of 

activated carbon. 

Typical activated carbon adsorption treatment systems include gravity flow or pressure flow columns in 

series and/or parallel configuration some with backwashing capability. Granular activated carbon (GAC) 

is generally used in these systems. Common flow rates range from 0.5 to 5.0 gpm/ft2. Factors such as 

pH and temperature of the influent, empty bed contact time (EBCT), surface area/volume ratio of the 

activated carbon, and solubility of the organic compound will affect the carbon adsorption process. 

Effectiveness Carbon adsorption is a well proven, reliable technology that would be effective in 

removing most organic contamination at Site 7. For Site 7 with high VOC concentrations in the source 

area (greater than 50 to 100 ug/L), carbon adsorption may not be as effective as other technologies, such 

as air stripping, for removal of VOCs. Generally, the most effective application of carbon adsorption 

would be for dilute concentrations of organics that result in relatively low carbon consumption. Removal 

efficiencies exceeding 99 percent, with nondetected organics in effluents, are commonly achievable. 

Spent carbon containing the removed organic contaminants would have to be regenerated or disposed in 

a hazardous waste landfill. 
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Implementability Carbon adsorption would be readily implementable. There are a sufficient number of 

vendors that provide carbon adsorption units. Construction permits may also be required. Th’ese permits 

should be obtainable. 

Pretreatment may be required if the influent has a suspended solids concentration greater than 15 mg/L, 

oil and grease concentrations greater than IO mg/L, or calcium or magnesium concentrations greater 

than 500 mg/L to prevent clogging and high pressure drops. 

Implementation factors include planning for disposal, or regeneration of the spent carbon. Thermal, 

steam, and solvent treatments are the most common types of regeneration technologies, which are 

typically conducted off site. 

Cost, Costs are low to moderate, depending on the carbon usage rate that is a function of influent 

contaminant concentration. 

Conclusion. Carbon adsorption is a viable technology for treating most site organics and in particular 

non-volatile organics. It is retained for further consideration for Site 7. 
. 

Biological Treatment 

Biological treatment of contaminated groundwater utilizes processes that have operated sulccessfully at 

publicly owned treatment works (POTWs) and industrial wastewater treatment plants. Microorganisms, 

either suspended in the contaminated groundwater or attached to a medium, feed off the organic 

material, converting the more complex organics to energy for growth and cell reproduction, releasing final 

waste products such as carbon dioxide and water. Oxygen and nutrients such as nitrogen and 

phosphorus must be added to the system to maintain microbial growth. After a predetermined residence 

time has been reached, a high percentage of the biodegradable organics will have been metabolized. 

The microorganisms are the.n separated, and supernatant may either be released to receiving surface 

waters, pumped back into the ground, or pumped to another process for additional treatment. The 

volume of microorganisms and other solids will continue to accumulate, with wasting of a certain amount 

required periodically. The waste microorganisms and solids constituting sludge will be treated by 

microbial digestion under oxygen-deficient conditions to form mineralized sludge prior to disposal. 

Biological processes can be either aerobic or anaerobic. Aerobic operations are more common due to 

the fact that the aerobic microorganisms are less vulnerable to shock than anaerobic microorganisms 

caused by high organic loadings or toxic inorganics. For either situation, a period of time prior to full- 
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scale operation needs to be set aside to acclimate the microbes to the particular organics and inorganics 

and at the given concentrations present in the groundwater. Similarly, the pH, nutrient balance, 

temperature, and total residence time in the reactor will need to be adjusted in order to reach an optimal 

balance among these parameters. 

Several chemical characteristics of the groundwater are important in assessing the effectiveness of 

biological treatment. Some of the most important of these chemical characteristics are the following: 

nature of organic contaminants; biodegradability (measured by oxygen demand for oxidation); presence 

of nutrients (nitrogen, phosphorus) and micronutrient (trace metals, salts, sulfur): concentration of total 

and suspended heavy metals; and the speciation of metals. 

In general, under aerobic conditions, hydrocarbons, light petroleum distillates, and aromatic hydrocarbons 

(including benzene, toluene, xylene, ethylbenzene, and naphthalene) are degradable. The rate of 

degradation decreases with increasing molecular weight (i.e., long-chain, cyclic, and polyaromatic 

hydrocarbons) and decreasing solubility. Chlorinated hydrocarbons (such as ‘freon) are not readily 

degraded aerobically. The degradation of these chemicals is more difficult with the degree of chlorine 

substitution. In addition, high removal efficiencies of many volatile materials, which are known to be 

biodegradable, may be a result of volatilization instead of biodegradation. Under anaerobic conditions, 

chlorinated hydrocarbon compounds can be dechlorinated, but this process may create toxic byproducts 

such as vinyl chloride. 

Metals such as arsenic, chromium, and lead can be toxic to the microorganisms, blocking enzyme 

reactions needed in order to metabolize the organics for energy. inorganic particulates can be 

insolubilized in the water if the environment is slightly basic to neutral. Particulates are removed by 

sedimentation, either by attaching to the surface of a settling floe or by primary treatment prior to 

biological treatment. 

The most common designs for biological treatment include activated sludge reactors, trickling filters, and 

rotating biological contactors (RBCs). 

In general, most exsitu groundwater treatment technologies are affected by the following parameters: 

presence of organic free product; extreme pH and temperature; high levels of total suspended solids; and 

scale-forming agents: total dissolved solids, alkalinity, hardness, iron and manganese. 

Effectiveness Biological treatment would be moderately effective for treating several of the organics 

present at the site, and in particular several of the SVOCs and the BTEX compounds. Significant risks to 

human health or the environment during implementation would not be expected. For several of the 
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organics the process is proven and reliable; however, the process is not proven or reliable for most of the 

organics identified. Also, the process may need the addition of supplemental organics to maintain the 

biological population. 

Implementability The process should be readily implemented. Only common construction-type permits 

would be required. Equipment and resources are readily available. 

Cost The costs associated with biological treatment are high. 

Conclusion Biological treatment is only partially effective, and the costs are high. As a result, it will not 

be retained for further consideration. 

Enhanced Oxidation 

Enhanced oxidation processes use a controlled combination of ozone or hydrogen peroxide and 

ultraviolet light to induce photochemical oxidation of organic compounds. Ozone has been used 

extensively in Europe for purification, disinfection, and odor control of drinking water. Ozone alone has 

the ability to break down some organics but has generally proved to be an ineffective oxidant of 

halogenated organics under conditions normally used for drinking water treatment or for disinfecting 

wastewaters (i.e., 1 to IO mg/L concentration levels and 5-to IO-minute contact times) (Brenton 

et al., 1986; Arienti et al., 1986). Oxidation of organic species to carbon dioxide, water, etc., however, is 

possible if the ozone dosage .and contact times are sufficiently high (EPA, 1987). Hydrogen peroxide can 

be used as an alternative to ozone for water treatment. 

Ultraviolet (UV) light is electromagnetic energy whose wavelengths fall between those of visible light and 

X-ray radiation on the electromagnetic spectrum. UV energy is capable of breaking down or re-arranging 

a molecular structure, depending on the dissociation energies of the chemical bonds within the structure. 

The combination of ultraviolet radiation with ozone treatment results in the oxidation1 of organic 

contaminants at a rate many times faster than that obtained from applying UV light or ozone alone. 

Ultraviolet light photolyzes hydrogen peroxide into highly reactive radicals. In addition, UV light also either 

directly oxidizes, or splits organic molecules into more reactive species, thereby enhancing the oxidation 

reaction. 

A typical continuous-flow enhanced oxidation system consists of an oxygen or air source, an ozone 

generator or hydrogen peroxide feed system, a UV/oxidation reactor, and an off-gas ozone decomposer. 

Flow patterns and configurations are designed to maximize exposure of the oxidant-bearing wastewater 
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to the UV light, which is supplied by an arrangement of UV lamps. Typical reactor designs range from 

mechanically agitated reactors to spray, packed, and tray-type towers. Reactor gases are passed 

through a catalytic decomposer, which converts remaining ozone to oxygen and destroys any residual 

volatiles. The gases are then discharged to the atmosphere or recycled. Hydrogen peroxide is gaining 

importance as a supplement or replacement for ozone. 

Pretreatment for the removal of suspended solids, iron, manganese, organic-free product, and scale- 

forming constituents is important. 

Effectiveness The hydrogen peroxide/ozonelUV ‘technology should be effective for most chlorinated 

VOCs and benzene, toluene, ethylbenzene, and xylenes (BTEX). .Effectiveness varies greatly depending 

on the contaminant of concern. This process does not effectively degrade ketones and alcohols. In 

addition, alcohols and ketones may be formed in the process from the degradation of other organics. The 

presence of these compounds may prevent the discharge of the treated water without additional 

complicated treatment. 

This process is considered an innovative technology: only a few commercial systems have been installed 

and tested. Bench- and pilot-scale treatability studies would therefore need to be conducted to determine 

the actual effectiveness and cost of applying this process to the contaminants of concern. 

Implementability Hydrogen peroxide/ozone/UV technology should be implementabie. Only a few 

vendors, however, currently offer this technology. Construction permits and a TSD permit may also be 

required and should be obtainable. 

Recent improvements have been made by hydrogen peroxide/UV vendors to minimize energy usage and 

reduce UV lamp fouling problems. With this treatment, no toxics are emitted to the atmosphere or 

adsorbed onto media that require further treatment or disposal. Hydrogen peroxide is a strong oxidizing 

agent; therefore, dicing and other engineering controls are required to minimize potential risks associated 

with peroxide releases. 

Cost Costs are moderate to high. Costs may vary depending on flow rate, and contaminant type and 

concentration. Enhanced oxidation requires high-energy usage, which can result in prohibitive costs. 

Conclusion Even though enhanced oxidation may be effective and implementable, costs are expected 

to be significantly higher than other equally (or more) effective and implementable technologies (such as 

air stripping and activated carbon adsorption). In addition, the process may generate alcohols and 
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ketones, which may prevent potential discharge standards from being achieved. As a result, enhanced 

oxidation will not be retained for further consideration. 

4.2.1.6 lnsitu Treatment 

lnsitu treatment involves the remediation of the groundwater within the formation in which. it is present 

with a limited extent of extraction and injection. The two main technologies considered here are insitu air 

sparging and insitu biological treatment. 

Air Sparqinq 

lnsitu air sparging consists of injection of contaminant-free air into the saturated zone within the 

contaminated plume. The injected air bubbles disperse within the saturated zone and contact the 

contaminants. In this process, the VOCs adsorbed on the soil particles and dissolved in the water are 

volatilized, like an insitu air stripping process. The VOCs are then carried into the vadose zone by the air 

phase, within the radius of influence of an operating vapor extraction system. 

Air sparging is often used in combination with soil vapor extraction and bioventing. In this technology, the 

removal of the contaminants is achieved by air stripping/biodegradation of VOCs and biodegradation of 

the SVOCs. Most petroleum hydrocarbon contaminants are amenable to removal from the saturated 

zone using this technology. Air stripping and biodegradation of contaminants can occur simultaneously in 

the groundwater as well as in the saturated zone soils. 

Effectiveness. Air sparging should be relatively effective for the VOCs and some of the SVOCs. 

Removal of the chlorinated VOCs (freon) from the aquifer would be by volatilization, whereas removal of 

the non-chlorinated organics would be by volatilization and/or biodegradation. The process is only 

somewhat proven, and treatability work would be required. In combination with vapor extraction, it should 

be very reliable. and there should not be any significant risks to human health and the environment. 

Implementability. Air sparging would be implementable. Permits should not be required for the air 

sparging component. However, air discharge permits may be required for the associated vapor extraction 

system. Vendors are available to perform this work. 

Cost. The costs associated with air sparging are relatively low. 

Conclusion. Air sparging will be retained for further consideration at Site 7, but only in combination with 

soil vapor extraction. 
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lnsitu Bioloaical Treatment 

lnsitu bioremediation is a process by which microorganisms biologically degrade organic compounds to 

less harmful degradation products, such as carbon dioxide, methane, and water. This process is 

conducted in the subsurface by providing the indigenous microorganisms optimum conditions for growth, 

such as controlled pH and nutrient feed. Biodegradation can be conducted under aerobic conditions by 

supplying a sufficient source of oxygen or under anaerobic conditions by removing the oxygen from the 

‘subsurface. The conditions chosen (i.e., aerobic or anaerobic) are dependent on the chemical 

compounds to be remediated and ease of implementation. Historically, petroleum compounds are known 

to be more susceptible to aerobic biodegradation than to anaerobic biodegradation. Moreover, anaerobic 

biodegradation of chlorinated aliphatic compounds is incomplete and can lead to the formation of more 

toxic compounds (vinyl chloride). Therefore, only aerobic bioremediation will be discussed here. 

Aerobic bioremediation involves stimulation of the indigenous aerobic microflora in the subsurface to 

enhance the biodegradation of contaminants by providing a supply of oxygen and nutrients. In some 

cases, a cometabolite or an additional carbon source is necessary to achieve biodegradation. 

Oxygen may be. provided in the form of air, pure oxygen, hydrogen peroxide, or oxygen releasing 

compounds (ORC). The oxygen may either be added to the extracted groundwater prior to reinjection, 

directly bubbled in through spargers (air sparging), or supplied by in-line injection of pure oxygen. The 

use of hydrogen peroxide leads to certain advantages such as a greater supply of oxygen and control of 

biofouling of the well. 

Nutrients such as nitrogen and phosphate are essential for microorganisms and may be present in limited 

concentrations in the subsurface. The forms of nitrogen and phosphorus are not critical. However, the 

decision to add salts as nutrients must be based not only on laboratory tests for microbes, but also on 

potential interaction with the site geochemistry. Certain nutrients such as phosphates could result in the 

precipitation of calcium phosphate, which may clog pores and reduce the permeability of the subsurface. 

If the contamination is relatively low, it may be necessary to add an additional carbon source to support 

sufficient bacterial growth. The selection of this additional carbon source is critical. The compound that is 

selected must not be preferentially biodegraded over the contaminants of concern. In addition, the 

compound should be innocuous so that it will not adversely affect the groundwater. Other microbial 

nutrients such as potassium, magnesium, calcium, sulfur, sodium, manganese, iron, and trace metals 

may be already present in the groundwater. 

Under aerobic conditions, petroleum hydrocarbons are more readily biodegradable than chlorinated 

organics (freon). 
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Ideally, insitu biological degradation (in the aqueous phase) would be used in combination with an 

extraction system and would likely reduce the total time of remediation. However, the actual extent of 

bioremediation achievable would be difficult to predict unless the hydraulic conductivity of the subsurface 

is found to be conducive to achieve adequate dispersion of nutrients and oxygen, which are vital factors 

for bioremediation. 

The following parameters can aid in evaluating the effectiveness and implementability of insitu treatment: 

l Hydrology/aquifer characteristics. 

l Nature of contaminants. 

l Presence of biodegradable compounds (measured by oxygen demand for oxidation), nutrients 

(nitrogen, phosphorus), micronutrient (trace metals, salts, sulfur), calcium and TDS. 

Effectiveness Bioremediation should be effective for the removal of most VOCs and SVOCs in Site 7 

groundwater. The process is not well proven, and extensive treatability work could be required. In 

addition, the reliability of the system is questionable, since organics and nutrients would have to be 

introduced into the aquifer. Once introduced, these chemicals may be difficult to capture and remove. 
, ‘- 

lmplernentabiiity Bioremediation may be implementable. Permits would be required for the injection of 

organics and nutrients into the aquifer. Because the aquifer is a sole-source aquifer, the permit may be 

difficult to obtain. There are only a limited number of vendors available to perform this work, although not 

critically. 

Cost The costs associated with bioremediation are relatively low. 

Conclusion Bioremediation will be retained for further consideration at Site 7. 

4.3 DEVELOPMENT OF CORRECTIVE MEASURES ALTERNATIVES 

The following sections provide the development of corrective measures alternatives to *address the 

contaminated material at Site 7. 

-. 

Groundwater and very limited ‘soil contamination were detected at Site 7. Semivolatile organic 

compounds (SVOCs) were greater than soil PRGs in only soil samples collected at a depth of 14 to 

16 feet below ground surface, at the groundwater interface. This contamination is-likely associated with 

residual groundwater/free product contamination. Pesticides, polychlorinated biphenyls ((PCBs), and 

metals other than lead were not analyzed. Based on site history, these chemicals would not be expected 
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to be present. Toxicity Leaching Characteristic Procedure (TCLP) results indicate that none of the soils 

tested would be classifiable as a characteristic hazardous waste. The extent of soil contamination is 

limited to deep soils in the area of the former underground storage tanks (see Figure 2-l). 

Groundwater contaminants detected at concentrations greater than PRGs include benzene, 

ethylbenzene, toluene, xylene, freon, naphthalene, and 2-methylnaphthalene. Figure 2-2 shows the 

estimated areal extent of groundwater contamination. Based on estimates provided in Appendix A, there 

is approximately 18 pounds of organics in the Site 7 groundwater. 

Extent and volume of contamination calculations are provided in Appendix A. 

4.3.1.1 Alternative 1: No Action 

The No Action alternative maintains the site at status quo. This alternative is retained to provide a 

baseline for comparison to other alternatives; therefore, it does not address the contamination in the soils 

and groundwater. There would be no reduction in toxicity, mobility, or volume of the contaminants from 

treatment at Site 7 other than that which would result from natural dispersion, dilution, biodegradation, or 

other attenuating factors. Existing remedial activities, monitoring programs and institutional controls 

would be discontinued, and the property would be available for unrestricted use. 

4.3.1.2 Alternative 2: Institutional Controls and Natural Attenuation 

This alternative consists of natural attenuation and institutional controls (i.e., monitoring of natural 

attenuation and site development restrictions). This alternative would monitor the natural attenuation of 

groundwater contaminants. Approximately four new monitoring wells would be installed. Groundwater 

sampling, quarterly for the first year and annually for the next 39 years, would be conducted. This 

sampling would be performed based on state and Federal regulations and would measure changes in site 

contamination. Modeling would be conducted to estimate contaminant migration and natural attenuation. 

Site development restrictions would be implemented into the facility transfer documents. A reevaluation 

of the site would be performed every 5 years to determine if any changes to the controls or remedy would 

be required. 

The viability of natural attenuation was evaluated using the BIOSCREEN model. BIOSCREEN was 

developed as a simple screening tool to evaluate the natural attenuation of dissolved hydrocarbons at 

spill sites involving petroleum hydrocarbons. Model runs were performed for the BTEX compounds. 

Additional details on the model, input parameters, and results are provided in Appendix D. The model 

runs are based on a spill of JP-4 that was assumed to have occurred in 1975. The model predicts that 

benzene concentrations would be near the PRG after 25 years, and benzene would be completed 
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degraded after 50 years. At time equals 50 years, the highest predicted concentration of toluene is 0.009 

mg/L at the source. At time equals 50 years, the highest predicted concentration of ethylbenzene is 

0.659 mg/L at the source. The amount of time predicted by the model for ethylbenzene to degrade to the 

PRG is approximately 150 years. At time equals 50 years, the highest predicted concentration of xyiene 

is 0.051 mg/L at the source: The amount of time predicted by the model for xylene to degrade to the 

PRG is approximately 75 years. 

4.3.1.3 Alternative 3: Groundwater Extraction, Treatment, and Discharge 

Alternative 3 consists of groundwater extraction wells, suspended solid treatment as required, air 

stripping, and reinjection. Alternative 3 was developed as a remediation alternative to prevent 

contaminated groundwater from migrating off site and remediating on-site groundwater. Site soils would 

be addressed through natural degradation processes including biodegradation and ,flushing to 

groundwater. This alternative consists of installing groundwater extraction wells, treating and reinjecting 

extracted groundwater, and long-term groundwater monitoring. 

Generally, alternative development would consider options for source area treatment, downgradient 

plume containment, and a combination of both. This approach results from many sites having a relatively 

small area of higher-level contamination (source area) and a relatively large area of lower-level 

contamination (downgradient area) However, at Site 7 the downgradient area is small relative to the 

source area. Consequently, this alternative includes only one option consisting of groundwater extraction 

in the source area and an additional downgradient extraction well to prevent the contaminant plume from 

migrating off site. Options for only source area treatment and only downgradient plume containment are 

not considered viable for this site. 

Based on preliminary calculations, one extraction well placed toward the eastern edge of the 

contaminated groundwater plume would capture contaminated groundwater before it flows off site (see 

Figure 4-l). Three wells would be placed in the area of the most contaminated groundwater, and one 

well would be placed in the area of the freon contaminated groundwater in the southwest portion of the 

site. The wells would be constructed to capture groundwater from 15 feet below ground surface (at the 

groundwater table) to 30 feet below ground surface. The wells would extract a total of approximately 40 

gpm of contaminated groundwater. The location and pumping rate of the wells are based on preventing 

off-site migration of contaminated groundwater. Calculations are provided in Appendix B. 

Extracted groundwater would be treated to meet PRGs prior to reinjection. The treatment system is 

shown in Figure 4-2 and consists of the following unit operations/processes: -equalization/chemical 

precipitation, clarification, filtration, and air stripping. The extracted gt‘oundwater would be tiransferred to 

an equalization tank to dampen flow and contaminant surges. The equalization tank would receive a total 
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of 40 gpm of contaminated groundwater. Caustic would be added for pH control, and permanganate 

would be added for iron and manganese oxidation. Precipitated metals would be removed in the clarifier. 

The precipitate would then be disposed off site. The clarified water would be pumped to a sand filter for 

suspended solids removal and then to an air stripper. An air stripping countercurrent packed tower would 

be used for VOC removal. Alternately, liquid phase granular activated carbon could be used. Based on 

the low volume of treated groundwater and low VOC concentrations, off .gas treatment may not be 

required. After treatment, the effluent would be reinjected via an injection well placed side-gradient/down- 

gradient of the extraction well. System design calculations are provided in Appendix B. 

Groundwater monitoring would be, conducted quarterly for the first year and then annually thereafter. 

Groundwater analytical data would be reviewed periodically to evaluate the effectiveness of the 

groundwater containment system. If after 4 years of operation, groundwater clean-up is not complete or 

contaminant removal has become inefficient then the remedy may become institutional controls and 

natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PRGs for BTEX 

compounds could be attained in 10 years or less by natural attenuation if the contaminant mass was 

reduced by.90 percent at the source. 

4.3.1.4 Alternative 4: Air SparginglBioventing 

Alternative 4 was developed as an insitu treatment alternative. This alternative consists of installing an 

air sparging/bioventing system and conducting short-term groundwater monitoring. A schematic of the air 

sparing/soil vapor extraction and treatment system is present in Figure 4-3. The air would be injected in 

the areas of the contaminated groundwater, see Figure 4-4. 

Generally, alternatives development would consider options for source area treatment, dlowngradient 

plume containment, and a combination of both. This approach results from many sites having a relatively 

small area of higher-level contamination (source area) and a relatively large area of lower-level 

contamination (downgradient area). However, at Site 7 the downgradient area is small relative to the 

source area. Consequently, this alternative includes only one option consisting of groundwater treatment 

in the source area and downgradient area. Options for only source area treatment or only downgradient 

plume containment are not considered viable for this site. 

In the air sparging system, approximately 340 cubic feet per minute (cfm) of air would’be injected into the 

saturated zone. Approximately 56 air injection wells would be installed to a depth of 10 to 20 feet below 

the water table. Air injection causes volatilization of the VOCs in the groundwater and also supplies 

oxygen to enhance the biodegradation in the groundwater and capillary zone. Air sgarging/bioventing are 

usually used in combination with soil vapor extraction. Vapor extraction in the vadose zone removes the 

VOCs released from the groundwater and the contaminated soils in the vadose zone, as well as 
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“ , . _  biodegradation products (mainly carbon dioxide and water). Approximately 30 soil vapor extraction wells 

would be used. Horizontal spacing between wells would be designed to ensure that there are no 

contaminated areas left untreated while at the same time, preventing too much overlap of zones of 

influence of individual wells. If after 4 years of operation, groundwater cleanup is not complete or 

contaminant removal has become inefficient, then the remedy may become institutional controls and 

natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PRGs for BTEX 

compounds could be attained in IO years or less by natural attenuation if the contaminant mass was 

ieduced at the source by 90 percent. 

Approximately four new monitoring wells would be installed to monitor groundwater cleanup. 

Groundwater monitoring would be conducted quarterly for one year and annually thereafter. 

Groundwater analytical data would be reviewed to evaluate the effectiveness of the treatment system. 

This alternative includes installation of a soil vapor extraction system and an air treatment system for 

extracted contaminants. An insitu vapor extraction system would be installed to treat soils and 

groundwater within an area of 120,000 square feet (2.8 acres), at a depth of approximately I!5 feet below 

grade. The area to be addressed corresponds to the extent of contamination shown in Figure 4-4 (for 

groundwater). Vapor extraction utilizes an induced vacuum to pull air through the soil. The soil vapor 

extraction rate would be 1.1 to 1.5 times the air injection rate. The vacuum transports volatile organic 

contaminants out of the soil to a vapor collection system. Upon withdrawal, the contaminate’d air stream 

would be treated with a technique appropriate for the specific compounds. Treatment technologies for 

the effluent air stream may consist of granular activated carbon adsorption, combustion, or catalytic 

destruction. Gas phase granular activated carbon adsorption has been selected as the representative 

process option, based on anticipated air stream contaminant concentrations. Spent carbon would be 

regenerated off site. Calculations are presented in Appendix B. 

Air monitoring, as necessary for the protection of human health and the environment, would be conducted 

during remedial activities on site. Air discharge permits would be obtained, as necessary. 

4.3.1.5 Alternatke 5: Bioremediation with Oxygen Releasing Compounds 

Alternative 5 was developed as an active insitu bioremediation alternative. This alternative consists of 

adding Oxygen Releasing Compounds (ORC) to the groundwater and groundwater monitoring. The ORC 

would be installed to treat groundwater within an area of 120,000 square feet (2.8 acres). The area to be 

addressed corresponds to the extent of contamination shown in Figure 4-5. 

Generally, alternative development would consider options for source area treatment, clowngradient 

plume containment, and a combination of both. This approach’results from many sites having a relatively 
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small area of higher-level contamination (source area) and a relatively large area of lower-level 

contamination (downgradient area). However, at Site 7 the downgradient area is small relative to the 

source area. Consequently, this alternative includes only one option consisting of groundwater treatment 

in the source area and downgradient area. Options for only source area treatment or only downgradient 

plume containment are not considered viable for this site. 

. . 

The ORC provides oxygen to the indigenous microorganisms enhancing their ability ‘to degrade 

contaminants. The addition of ORC has been demonstrated to remediate fuel contaminated 

groundwater. However, biodegradation of freon is not expected. The area of freon contaminated 

groundwater would be addressed through natural attenuation and monitoring. The ORC can be added in 

through drive point injection, placement of ORC socks or briquettes into existing wells, or installing new 

borings or trenches to place ORC into contact with the groundwater. The ORC would be added using 

wells installed on 5foot centers along the lines illustrated in Figure 4-5. The ORC woulld be added 

periodically over a four year period. If after 4 years of operation, groundwater cleanup is not complete or 

contaminant removal has become inefficient, then the remedy may become institutional controls and 

natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PRGs for BTEX 

compounds could be attained in 10 years or less by natural attenuation if the contaminant mass was 

reduced at the source by 90 percent. 

Approximately four new monitoring wells would .be installed. Groundwater sampling (quarterly for the first 

year and annually for the next 4 years) would be conducted. This sampling would be performed based on 

state and Federal regulations and would monitor the effectiveness of the ORC in enhancinGI the natural 

biodegradation of the petroleum contamination. Site development restrictions would be implemented into 

the facilities transfer documents. A reevaluation of the site would be performed every 5 years to 

determine if any changes to the controls would be required. Calculations are presented in Appendix B. 
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5.0 EVALUATION OF THE CORRECTIVE MEASURES ALTERNATIVES 

5.1 EVALUATION OF CORRECTIVE MEASURES ALTERNATIVES 

The corrective measures alternatives described in Section 4.3 are evaluated in this section. The 

alternatives are evaluated against technical, environmental, human health, and institutional criteria. 

Costs estimates are also provided. The format of the evaluation follows RCRA guidance; however, all of 

the CERCLA criteria used to evaluate remedial alternatives, except support agency and community 

acceptance, are addressed. Support agency and community acceptance are usually addressed after the 

preferred alternative has been identified. 

5.2.1 Alternative 1: No Action 

5.2.4 .I Protection of Human Health and the Environment 

Alternative 1 is considered primarily for comparison to the other corrective measures. This alternative is 

somewhat protective of human health. Although contaminants would remain in the groundwater for 

extended periods of time, they would slowly biodegrade and.attenuate. Since there are no current users 

of groundwater and the existing soil contamination is at a depth of 12 to 16 feet below ground surface, 

there are no current environmental risks to human health. Under future potential scenarios, the people 

could be directly exposed to the deep contaminated soils and groundwater wells could be installed and 

the groundwater used for potable purposes. Under these scenarios, Alternative 1 would not be protective 

of human health. 

Based on the type of contamination (fuels and trace solvents), depth of contamination (12 to 16 feet 

below ground surface), the distance from this site to a surface water body (Peconic River), and natural 

attenuation factors, contamination from this site would not be expected to pose a significant potential risk 

to ecological receptors. 

5.2.1.2 Media Cl&an-up Standards 

Alternative 1 would not comply with groundwater- and drinking water-based criteria at the site. 

Groundwater leaving the site is currently in compliance with these requirements. However, future 

migration off site would not be known. 

‘-. 
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5.2.1.3 Source Control 

Alternative 1 involves no additional source control as no action would be performed at Site 7. The source 

of the contamination, underground storage tanks’ and fuel transfer activities at the site, has been 

eliminated. 

5.2.1 A Waste Management Standards 

There are no actions to be implemented for Alternative 1 and, therefore, no waste would be generated. 

5.2.1.5 Other Factors 

Lot-q-term Reliabilitv and Effectiveness 

The future potential threat to human health would remain since there would be no access controls or 

removal or treatment of the contaminants. Except any decrease through natural attenuation, organic 

contaminants would remain in the groundwater at Site 7 at levels greater than the media clean-up 

standards and may migrate off site. Since monitoring would not be conducted, the long-term reliability 

and effectiveness of this alternative would not be known. 

Reduction in Toxicitv, Mobilitv, and Volume 

Alternative 1 involves no reduction in toxicity, mobility, or volume of the contaminants at Site 7 other than 

that which would result from natural dispersion, dilution, or other attenuating factors. There are no 

treatment processes employed; therefore, no materials are treated or destroyed. 

Short-term Effectiveness 

Alternative 1 involves no action and, therefore, would not pose any risks to on-site workers during 

implementation. No environmental impacts would be expected. This alternative would not achieve any of 

the CAOs. 

lmolementability 

Since no actions would occur, this alternative is readily implementable. The technical feasibility criteria, 

including constructability, operability, and reliability, are not applicable. 
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-a.. Cost Analvsis 

There are no costs associated with the No Action alternative. 

5.2.2 Alternative 2 - Institutional Controls and Natural Attenuation 

5.2.2.1 Protection of Human Health and the Environment 

Alternative 2 would be protective of human health by limiting site access and land use within and around 

Site 7. Also, contaminant concentrations at the site and potential for migration would be monitored. 

Existing contaminants at Site 7 do not pose current or potential future risks to ecological receptors. 

This alternative involves limiting site access and use. Since the surface soils at the site do not represent 

an environmental risk, fencing is not required to limit non-intrusive activities. Restrictions woulsd be placed 

to inform future workers of the contaminants in the deep soils and groundwater and to prohibit the use of 

site groundwater for potable water. 

Sampling of groundwater is included to monitor potential groundwater contamination migration and 

determine the effectiveness of natural attenuation. Periodic review of the site would be necessary to 

ensure that contaminant concentrations tiere not increasing or migrating off site and to determine 

whether additional measures would be necessary to protect human health and the environment. 

5.2.2.2 Media Clean-up Standards 

In the short term, Aiternative 2 would not comply with the media clean-up standards for groundwater 

(drinking water criteria). Since the contaminants present are biodegradable and/or subject to other 

natural attenuation processes, groundwater would ultimately achieve the media clean-up standards. 

However, the length of time required and the potential for contamination to spread to new area is 

uncertain. The BIOSCREEN modeling predicts that it could take over 100 years to attain PRGs for some 

BTEX compounds. Institutional controls would be used to prevent exposure to media with contaminant 

concentrations above clean-up standards. 

5.2.2.3 Source Control 

Alternative 2 does not involve additional source control, as only institutional controls would be 

implemented. The source of the contamination, underground storage tanks and fuel transfer activities at 

the site, has been eliminated. 
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5.2.2.4 Waste Management Standards 

Alternative 2 involves no removal of contaminated groundwater; therefore, this alternative would not 

generate any wastes. 

5.2.2.5 Other Factors 

Lonq-term Reliabilitv and Effectiveness 

Although no removal would occur in Alternative 2, the potential threats to human health would be 

minimized. This limited action alternative would use institutional controls. such as the NWIRP Calverton 

transfer documents to limit future use of the site. 

Institutional controls have uncertain long-term effectiveness. The protection of the potential future 

construction worker would depend on effective administration and management of the transfer 

documents. A reevaluation of the site would be performed every 5 years to determine whether any 

changes to the controls would be required. 

Also, since there is the possibility that contaminated groundwater would migrate faster than it is 

attenuating, new areas could be impacted. Monitoring would be used to address this concern and to 

evaluate the effectiveness of natural. attenuation. In the event that contaminant concentrations are 

increasing in the downgradient areas and moving off site than additional actions may be required. 

Reduction in Toxicitv, Mobilitv, and Volume 

Alternative 2 would not result in reduction in toxicity, mobility, or volume through treatment of the 

hazardous substances at Site 7 other than that which would result from natural dispersion, dilution, or 

other attenuating factors. 

Short-term Effectiveness 

Alternative 2 would involve groundwater monitoring, administration of institutional controls, and potential 

restriction of residential land use. The short-term risks associated with these limited remedial activities 

would be minimal. Sampling personnel would wear the required personal protective equipment (PPE) 

and receive the appropriate health and safety training. There would be no potential risk to the community 

or environmental impacts upon the implementation of institutional controls. 

099908/P 5-4 CT0 0189 



” “< implementability 

Alternative 2 is expected to be readily implementable since Site 7 is located within a controlled facility, 

where rules and local ordinances can be strictly enforced. Restrictions for future property use would 

involve legal assistance and regulatory approval. Provisions in the NWIRP Calverton transfer documents 

would be defined and enforced relatively easily because the site is located within a Federal facility. 

Sampling and analysis are also readily implemented. 

Cost Analvsis 

The following costs are estimated for Alternative 2. 

Capital Costs: $70,300 

O&M Costs: $0 

Monitoring Costs: $220,00O/yr (Year 1) 

$79,40O/yr (Year 2 through 30) 

30 Year Present-Worth: $1,230,000 

Detailed cost estimates are included in Appendix C. 

5.2.3 Alternative 3: Groundwater Extraction, Treatment, and Discharge 

Plume remediation would be used to accelerate the cleanup of groundwater and ensure that 

contaminated groundwater is not migrating off site. In general, five extraction wells would,be used. One 

groundwater extraction well located near the downgradient edge of the plume would be used to contain 

contaminated groundwater from migrating off site. Three extraction wells at the hot spot areas would 

extract the highly contaminated groundwater. One extraction well would be placed in the area 

contaminated only with freon. Extracted groundwater would be treated prior to reinjection. In the 

treatment system, metals (as needed) and organic contaminants would be removed from groundwater. 

Concentrated contaminants would be transported- off site ‘for disposal. If required, spent granular 

activated carbon would be regenerated off site. Groundwater reinjection wells would be placed to 

enhance contaminant removal. Restrictions on groundwater use would be necessary to ensure that 

contaminated groundwater would not be used for drinking during the remediation phase. 

Groundwater monitoring would be conducted to determine the effectiveness of the containment system 

and to determine whether contaminant concentrations were decreasing. Groundwater extraction and 

treatment would be conducted as long as groundwater has contaminant concentrations above PRGs. 

, Only limited soil contamination has been detected at the groundwater interface. Natural flushing of 
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contaminants into the groundwater, coupling with biodegradation of the contaminants in the soils, would 

ultimately address the contaminants in the soils. However, since flushing of contaminants from the soils 

is a slow process, even low levels of contaminants in the soils could significantly extend the time required 

to achieve the groundwater PRGs. 

Groundwater extraction and treatment would be readily implemented. Equipment for ,groundwater 

extraction and injection well construction would be readily available and installed. Permits may be 

required for general construction as well as for water and air discharges. The components of the 

groundwater treatment system are common and would not require special equipment. 

O&M requirements for this system would be extensive and consist of the following: 

. Extraction/injection wells 

l Oxidation/precipitation facilities 

l Filtration units 

l Air stripping facilities and/or carbon adsorption units 

This alternative tiould take 1 to 3 years to implement. Groundwater extraction and monitoring would be 

conducted for 30 plus years. 

5.2.3.1 Protection of Human Health and the Environment 

Alternative 3 would be protective of human health and the environment by containing and treating 

contaminated groundwater at Site 7. During implementation, site contaminants would also be treated in 

situ via natural biodegradation and other attenuation factors. The extracted groundwater would be treated 

using air stripping prior to reinjection. Long-term groundwater monitoring would be conducted to determine 

the effectiveness of this alternative. Restrictions on groundwater use would be implemented to prevent 

exposure to contaminated groundwater during the remediation process. 

After the VOC portion of the remediation is complete, some SVOC contaminants would remain in the soils 

near the water table. These SVOCs are primarily PAHs, which are naturally biodegradable, but over 

relatively long periods of time. The PAHs are at depth near the water table and only represent potential risk 

to human receptors under a long-term direct contact scenario. 

5.2.3.2 Media Clean-up Standards 

In the short term, Alternative 3 would not comply with the media clean-up standards for groundwater. 

Contaminated groundwater would be extracted to prevent off-site migration of contaminated groundwater 
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and treated prior to reinjection. Through groundwater extraction and treatment and natural 

biodegradation, groundwater would ultimately achieve the media clean-up standards. However, the 

length of time required is uncertain. Institutional controls would be used to prevent exposure to media 

with contaminant concentrations above clean-up standards. 

Some SVOC contaminants would remain in the soils near the water table. These SVOCs alre primarily 

PAHs, which are naturally biodegradable, but over relatively long periods of time. The PAHs are at depth 

near the water table and only represent potential risk to human receptors under a long term direct contact 

scenario. 

5.2.3.3 Source Control 

The source of the contamination, underground storage tanks and fuel transfer activities at tlhe site, has 

been eliminated. This alternative would extract and treat contaminated groundwater and reduce the 

potential for further spread of contaminated groundwater. 

5.2.3.4 Waste Management Standards 

Treatment residues generated during the process include metal sludges and drilling related soils. The off 

gas from the air stripper would be treated if required. Sludges and/or possibly granular activated carbon 

residuals would be loaded into suitable containers and transferred to appropriate off site 

treatment/disposal facilities. 

Equipment used on site may come in contact with potentially hazardous chemicals (contaminated 

groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water 

would be collected, sampled, and if required, properly treated and disposed. 

5.2.3.5 Other Factors 

Lone-term Reliabilitv and Effectiveness 

Alternative 3 would provide for good long-term effectiveness since groundwater extraction can be very 

effective at containing contaminated groundwater. Long-term groundwater monitoring would be conducted 

to determine the effectiveness of this alternative. 

Groundwater extraction. alternatives can result in residual contaminant concentrations in groundwater 

leveling off at relatively low concentrations but that are still greater than the PRGs. If this occurs, 
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Alternative 3 includes a provision for shutting down and switching to monitored natural attenuation 

(Alternative 2). 

The effectiveness .of this alternative would be monitored through confirmation sampling. The 

effectiveness of the treatment residuals treatment would be confirmed by sampling and testing before the 

material is shipped off site for treatment/disposal. During installation and monitoring, PPE would be used 

and monitoring conducted to ensure that exposure of the workers to potentially contaminated material is 

minimized. 

Reduction in Toxicity. Mobilitv, and Volume 

. 

Alternative 3 would utilize treatment of the contaminated groundwater to reduce the toxicity, mobility, and 

volume of the waste. The toxicity of the VOCs would be eliminated through photochemical degradation in 

the atmosphere, thermal destruction during regeneration of activated carbon, if required, and/or natural 

insitu biodegradation. The treatment residuals would be transported off site to a permitted 

treatment/disposal facility. 

Short-term Effectiveness 

Based on the relatively low concentration of contaminants at Site 7, the short-term effectiveness for 

Alternative 3 would be moderate. Site workers would receive the appropriate health and safety training 

and would wear the required PPE during implementation. If air stripping is used to treat the groundwater, 

the off gas would be treated as required to comply with state requirements. One potential risk to the 

community would be during transport of the contaminated materials off site for treatment and disposal. 

Since the residues to be collected are not anticipated to be hazardous, this risk is anticipated to be 

minimal. 

Implementability 

Alternative 3 is considered to be implementable. .Drilling contractors and.equipment are readily available 

for extraction well installation. The remedial technologies are well proven and established in the 

remediation and construction industries. Additional extraction wells, if indicated by confirmation sampling, 

would require supplemental drilling. Treatment/disposal facilities are available. Sampling and analysis 

are also readily implementable. 
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j ---. Cost Analvsis 

The following costs are estimated for Alternative 3. 

Capital Costs: $2,240,600 

O&M Costs: $150,000 (30 year) 

Monitoring Costs: $116,00O/yr (Year 1) 

$55,90O/yr (Year 2 through 30) 

30 Year Present-Worth: $4,900,000 

Detailed cost estimates are provided in Appendix C. 

5.2.4 Alternative 4: Air S~arainalBioventing 

Air sparging would be used in combination with soil vapor extraction to remove volatile contaminants from 

the groundwater. Soil vapor extraction would then remove the volatilized contaminants as they move 

through the unsaturated soil. The addition of air also enhances biological activity in groundwater and soil. 

Short-term groundwater monitoring would be conducted to determine the effectiveness of the treatment 

system and to determine whether contaminant concentrations had decreased to below PRGs.. Additional 

action for groundwater and in particular SVOC contaminated groundwater may be necessary if 

contaminant concentrations remain above PRGs. In combination with soil vapor extraction, air 

sparging/bioventing may address most of the volatile and biodegradable contaminants. 

Air sparging/bioventing could only be implemented in combination with soil vapor extraction. Air 

sparging/bioventing along with vapor extraction would be readily implementable. The equipment used to 

construct and operate this technology are relatively common. Air sparginglbioventing would be operated 

for the same length of time the vapor extraction system would be operated (approximately 2 to 4 years). 

5.2.4.11 Protection of Human Health and ttie E.nvironment 

Alternative 4 would be protective of human health and the environment by treating the organic 

contamination in place. Sparging/bioventing would volatilize/degrade the majority of contaminants in the 

groundwater. The volatilized contaminants would be collected by the vapor extraction system and vapor 

phase granular activated carbon would be used as needed to comply with air discharge quality standards. 

, .“b Some SVOC contaminants would remain in the soils near the water table. These SVOCs are primarily 

PAHs, which are naturally biodegradable, but over relatively long periods of time. The PAHs are at depth 

099908/P 5-9 CT0 0189 



near the water table and only represent potential risk to human receptors under a long term direct contact 

scenario. 

Short-term groundwater monitoring would be conducted to determine the effectiveness of the alternative 

and whether additional action for groundwater would be necessary. Restrictions would be ‘necessary until 

groundwater concentrations were below PRGs to ensure contaminated groundwater would not be used 

for drinking. 

5.2.4.2 Media Clean-up Standards 

Alternative 4 would comply with the media clean-up standards for.groundwater. Air sparginglbioventing 

would volatilize/degrade the majority of contaminants in the upper portion of groundwater. The volatilized 

contaminants would be collected and treated by the vapor extraction system. It would include long-term 

monitoring to determine whether contaminant concentrations were decreasing. Institutional controls 

would be used to prevent exposure to media with contaminant concentrations above clean-up standards. 

5.2.4.3 Source Control 

The source of the contamination, underground storage tanks and fuel transfer activities at the site, has 

been eliminated. This alternative would use air sparging/bioventing of the groundwater that is in excess 

of PRGs. The volatilized contaminants would be collected and treated by the vapor extraction system. 

This action would reduce the potential for further spread of contaminated groundwater that could pose a 

threat to human health. 

5.2.4.4 Waste Management Standards 

During implementation of Alternative 4, waste management practices would be used to avoid spreading 

contamination. Contaminated groundwater would be air sparged, and the air with volatilized contaminants 

would’be collected and treated as needed prior to release to the atmosphere. The treatment residuals 

would be loaded into suitable containers for transportation to an off-site treatment/disposal facility. If 

treatment were required, the treatment residuals would be transported to an appropriate off-site facility to 

convert the hazardous contaminants to nonhazardous or less toxic compounds. 

Equipment used on site may come in contact with potentially hazardous chemicals (contaminated 

groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water 

would be collected, sampled, and if required, properly treated and disposed. 
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-,. 5.2.4.5 Other Factors 

Lona-term Reliabilitv and Effectiveness 

Alternative 4 would provide good long-term effectiveness since air sparging/bioventing can be very 

effective at treating VOC and SVOC contaminated groundwater. Long-term groundwater monitoring would 

be conducted to determine the effectiveness of this alternative. 

lnsitu groundwater treatment alternatives can result in residual contaminant concentrations in 

groundwater leveling off at relatively low concentrations, but that are still greater than PRGs. If this 

occurs, this alternative includes a provision for shutting down the air injection and vapor extraction wells 

and switching to monitored natural attenuation (Alternative 2). 

The effectiveness of this alternative would be monitored through the groundwater monitoring. 

Reduction in Toxicitv, Mobilitv, and Volume 

.-, 

: Alternative 4 would utilize treatment of the contaminated air and in-situ bioremediation to reduce the 

toxicity, mobility, and volume of contamination. The treatment residuals would be transported off-site to a 

permitted TSD facility. The treatment process would convert hazardous contaminants to nonh;azardous or 

less toxic compounds that are more stable, less mobile, and/or inert. 

Short-term Effectiveness 

Based on the relatively low concentration of contaminants, the short-term effectiveness for Alternative 4 

would be moderate. Site workers would receive the appropriate health and safety training and would 

wear the required PPE during implementation. The only potential risk to the community would be during 

transport of the contaminated materials off site for treatment and disposal. There are mo potential 

environmental impacts from the implementation of this alternative. The potential human exposure to 

contaminated groundwater would be reduced through implementation of this alternative. 

Implementability 

-,. 

Alternative 4 is considered to be implementable. Drilling contractors and equipment are reaclily available 

for injection and extraction well installation. The remedial technologies are well proven and established in 

the remediation and construction industries. Additional extraction wells, if indicated by ‘confirmation 

sampling, would require supplemental drilling. TSD facilities are available for treatment of treatment 

. residuals contaminated with organics. Sampling and analysis are also readily implementable. 
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Cost Analvsis 

The following costs are estimated for Alternative 4. 

Capital Costs: $700,000 

C&M Costs: $59,400 (4 years) 

Monitoring Costs: $78/000/yr (Year 1) 

$42,28O/yr (Years 2 through 30) 

30 Year Present-Worth: $1,570,000 

Detailed cost estimates are provided in Appendix C. 

5.2.5 Alternative 5: Bioremediation with Oxvnen Releasincl Compounds 

Alternative 5 was developed as an active in-situ bioremediation alternative to avoid extracting 

contaminated groundwater or air. This alternative consists of adding Oxygen Releasing Compounds 

(ORC) to the groundwater and groundwater monitoring. The ORC would be installed to treat groundwater 

within an area of 120,000 square feet (2.8 acres). 

The ORC provides oxygen to the indigenous microorganisms enhancing their ability to degrade 

contaminants. The addition of ORC to petroleum contaminated ground water has been demonstrated to 

fully remediate groundwater contamination. The ORC can be added in several ways, through drive point 

injection, placement of ORC socks or briquettes into existing wells, and installing new borings or trenches 

to place ORC into contact with the groundwater. For costing purposes, new wells are budgeted. Also, 

the quantity of ORC is based on the total estimated petroleum hydrocarbons at the site, and the ORC 

cost is considered as a capital cost element. 

Groundwater analytical data would be reviewed to evaluate the effectiveness of the treatment system. 

This alternative would monitor the assisted natural attenuation of groundwater contaminants. 

Groundwater sampling (quarterly for the first year and annually for the next four years) would be 

conducted. This sampling would be performed based on state and Federal regulations and would 

monitor the effectiveness of the ORC in enhancing the natural biodegradation of the petroleum 

contamination. Site development restrictions would be implemented into the facility transfer document. 

Deed restrictions on groundwater use would be necessary until groundwater was remediated to below 

PRGs. An evaluation of the site would be performed after 5 years to determine if the controls would be 

required. 
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Implementation of this alternative would not pose any safety risk to nearby communities, the environment, 

or on-site workers. Remedial activities would not cause fire or explosion. On-site workesrs would be 

protected from exposure to hazardous substances through appropriate use of PPE. OSHA standards 

would be followed during all remedial activities. 

5.2.5.4 Protection of Human Health and the Environment 

Alternative 5 would be protective of human health and the environment by treating the groundwater at 

Site 7. ORC assisted bioremediation would degrade the majority of contaminants in the upper portion of 

groundwater. Short-term groundwater monitoring would be conducted to determine the effectiveness of 

the alternative and whether additional action for groundwater would be necessary. Restrictions would be 

necessary until groundwater concentrations were below PRGs to ensure contaminated groundwater 

would not be used for drinking. 

5.2.5.2 Media Clean-up Standards 

Alternative 5 would eventually comply with most of the media clean-up standards for groundwater. Freon 

would not be addressed by ORC directly. Freon was detected in a separate plume in the southwestern 

portion of the site, and in the main plume that contains mainly BTEX compounds. Other attenuation 

factors would ultimately reduce the freon to .meet the criteria. ORC assisted bioremediation would 

degrade the majority of contaminants in the upper portion of groundwater. It would include monitoring to 

determine whether contaminant concentrations were decreasing. Institutional controls would be used to 

prevent exposure to media with contaminant concentrations above clean-up standards. 

5.2.5.3 Source Control 

The source of the contamination, underground storage tanks and fuel transfer activities at the site, has 

been eliminated. This alternative would use ORC assisted bioremediation of the groundwater that is 

contaminated in excess of PRGs. This action would reduce the potential for further spread of 

contaminated groundwater that could pose a threat to human health. 

5.2.5.4 Waste Management Standards 

During implementation of Alternative 5, waste management practices would be used to avoid spreading 

contamination. Contaminated groundwater would be treated with ORC assisted bioremediation, which 

should reduce contaminant concentrations to below PRGs prior to completion. There should be no 

treatment residues associated with this alternative. 
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Equipment used on site may come in contact with potentially hazardous chemicals (contaminated 

groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water 

would be collected, sampled, and if required, properly treated and disposed. 

5.3.5.5 Other Factors 

Lono-term Reliability and Effectiveness 

Alternative 5 would provide good long-term effectiveness since ORC assisted bipremediation can be very 

effective at treating VOC contaminated groundwater. Long-term groundwater monitoring would be 

conducted to determine the effectiveness of this alternative. 

lnsitu groundwater treatment alternatives can result in residual contaminant concentrations in 

groundwater leveling off at relatively low concentrations but that are still greater than PRGs. If this 

occurs, Alternative 5 includes a provision for switching to monitored natural attenuation (Alternative 2). 

The effectiveness of this alternative would be monitored through groundwater monitoring. During 

installation and monitoring, PPE would be used and monitoring conducted to ensure that exposure of the 

workers to potentially contaminated material is minimized. 

Reduction in Toxicitv, Mobilitv, and Volume 

Alternative 5 would utilize treatment of the contaminated groundwater by insitu bioremediation to reduce 

the toxicity, mobility, and volume of the waste. The treatment process would convert hazardous 

contaminants to nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert. 

Short-term Effectiveness 

Based on the relatively low concentration of contaminants, the short-term effectiveness for Alternative 5 

would be moderate. Site workers would receive the appropriate health and safety training and would 

wear the required PPE during implementation. There are no potential environmental impacts from the 

implementation of this alternative. The potential human exposure to contaminated groundwater would be 

reduced through implementation of this alternative. 

Implementability 

Alternative 5 is considered to be implementable. It involves using an innovative technology, the ORC. 

Contractors and equipment are available for injection/installation of the ORC and additional well 
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installation. The remedial technology has been the subject of studies that have established it as a viable 

remediation for petroleum contaminated groundwater. Sampling and analysis are also readily 

implementable. 

Cost Analvsis 

The following costs are estimated for Alternative 5 

Capital Costs: $3,800,000 

O&M Costs: $O/yr 

Monitoring Costs: $80,16O/yr (Year 1) 

$55,00O/yr (Years 2 through 30) 

30 year Present-Worth: $4,500,000 

Detailed cost estimates are provided in Appendix C. 

5;3 JUSTIFICATION 

_..A_>, _ 5.3.1 Technical 

Alternatives 1 and 2 would require long-term maintenance and restrictions in the transfer documents. 

Alternatives 3, 4, and 5 may require long-term action; however, because treatment would be used to 

address the majority of the contamination, restrictions would be less. Alternatives 3, 4, and 5 would 

actively treat contaminants in the groundwater. Alternative 4 would remove the majority of the 

contaminants in the quickest time frame (approximately 2 to 5 years). However, SVOC contamination 

may not be addressed in this time period. Alternative 5 should be able to remediate the si8e in 3 to 10 

years. Alternative 3 should capture all of the groundwater contamination. However, clearrup may last 

greater than 30 years. All the alternatives but Alternative 1 include operation and maintenance (O&M) 

and/or sampling requirements; however, Alternative 4 may be for the shortest period of tirne. All five 

alternatives are implementable. 

5.3.2 Human Health 

Alternatives 3, 4, and 5 would provide treatment of groundwater. Alternative 3 would prevent migration of 

contaminated groundwater off site. If contaminants above PRGs remain in groundwater under 

Alternatives 1, 2, 4, and 5 then contaminated groundwater could migrate off site. The potential for off-site 

migration is greater under Alternatives 1 and 2 than under Alternatives 4 and 5. ,; “_ 
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5.3.3 Environmental 

None of the alternatives would adversely affect the environment. Alternative 3 would prevent migration of 

contaminated groundwater off site. If contaminants above PRGs remain in groundwater under 

Alternatives 1, 2, 4, and 5 then contaminated groundwater could migrate off site. The potential for off-site 

migration is greater under Alternatives 1 and 2 than under Alternatives 4 and 5. 

5.3.4 Cost Estimates 

The estimated capital, O&M, and net present worth costs are presented in Table 5-l. 

5.4 RECOMMENDED CORRECTIVE MEASURE 

The recommended alternative for this site is Alternative 4 - Air Sparging/Bioventing. In the event that the 

air sparging/bioventing treatment efficiency levels off (2 to 5 years), then the remediation would switch to 

Alternative 2 - Institutional Controls and Natural Attenuation. 
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TABLE 5-1 

SUMMARY OF CAPITAL, O&M, AND MONITORING COSTS ESTIMATE8 
SITE 7 - NWIRP CALVERTON, NEW YORK 

Alternative Capital ($) O&M ($lyr), Monitoring Year 1 ($) Monitoring Years 2 30-Year Net Present 
to 30 ($Nr) Worth ($) 

I - No Action 0 0 0 0 0 __ 
2 - Institutional Control and 70,300 0 220,000 79,400 1,230,OOO 
Natural Attenuation 
3 - Groundwater Extraction, 2,240,OOO 150,000 for 30 years 116,000 55,900 4,900,000 
Treatment, and Discharge 
4 - Air SpargingIBioventing 700,000 59,000 for 4 years 78,400 42,280 1,570,000 - 
5-ORC 3,800,OOO 0 80,000 55,000 4,500,000 

5 year review costs of approkimately $20,000 each are not included. 
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APPENDIX A 

SOIL AND GROUNDWATER VOLUME CALCULATIONS 
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Appendix A - Soil and Groundwater Volume Calculations 

A-l Estimate areal extent and yolume of contaminated soils. 

The PRGs for soils are the NYS TAGM (4046). Positive detections and TAGMs are discussed below. 

The only chemicals detected at concentrations greater than TAGM 4046 are PAHs and xyiene. 

Samples were collected at depth of greater than 14 feet bgs. During tank removal operations, 
most petroleum contaminated soils were observed at the water. Some petroleum contamination was 
noted near some of the tank fill tubes and was excavated and disposed off site during tank removal. 

The soil TAGMs for PAHs are based on direct human contact/injestion of soils. The presence of 14 feet of 
clean soil above the contaminated soils would effectively preclude extensive human contact. 

The TAGM for xylene is based on groundwater contamination. 

Based on the data and observations of free product, the estimated maximum areal extent 
of the contaminated soils is 20,000 SF 

or 0.46 acres 

The estimated thickness of the contamination is 3 feet (14 to 17 feet bgs) which corresponds to the 
smear zone of floating product on the water table. The corresponding volume is 2222 CY 

Say 2200 CY 

‘ni, 
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TABLE 7-12 

DATA EVALUATION - SOIL SAMPLES 
StTE 7 - FUEL DEPOT AREA 

NWIRP CALVERTON, NEW YORK 
//I/ 

Chemical Frequency of Range of Positive Data Distributton 
Detectron Rests OWW Characteristic 

Representative 
Concentrations 

W3W 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

nJ 

&.v I I I I 
2l9 0.260 - 0.340 I Undefined I 0.300 

419 

219 

0.026 

0.220 - 0.310 

Lognormal 

Undefined 

0.276 

0.265 

Benzo(a)anthracene 39 0.094 - 0.130 Undefined 

Chrvsene 2l9 0.082 - 0.110 Undefined 

Di-n-octylphthalate 

1 I I I 

l/9 I 0.030 Undefined I 

Benzo(b)fiuoranthene m 0.081 - 0.089 Undefined f. 1 

Benzo(k)fluoranthene u9 0.057 - 0.084 Undefined 

---I 0.085 

0.071 1. I 

Beruo(a)pyrene 2l9 0.057 - 0.076 Undefined 

Indeno(l.2.3-cd)ovrene l/9 0.036 Undefined 

R-01-95-1 3 ?TO 138 



Parameter NYSDEC TAGM Tank 06-l 2-l 3 
4046 (1% TOC) Soil Result (mg/kg) 

Criteria (mglkg) Sample 1 Sample 2 ( Sample 3 
Methylene chloride 0.1 0.0055 

Acenaphthene 50 0.087J 
Benzo (a) anthracene 0.224 1 0.45 
Benzo (a) pryrene 0.061 0.45 
Benzo (b) fluoranthene 1.1 0.53 
Benzo (g,h;i) perylene 50 0.33J I 
Benzo (k) fluoranthene 1.1 0.23J 
Chrysene 0.4 0.53 
Fluoranthene 50 1.0 . 
Indeno( 1,2,3-CD) pyrene ’ 3.2 0.31 J 
Phenanthrene 50 I 0.32J 
Pyrene 50 0.88 

Parameter 1 NYSDECTAGM 1 Tank 06-l 2-14 1 

Toluene 

Xylen e 

4046 (1% TOC) 
Criteria (mglkg) 

1.5 

1.2 

Soil Result (mglkg) 
Sample 1 Sample 2 Sample 3 

0.013 

0.0083J 1 

Parameter 1 NYSDECTAGM 1 Tank 06-12-l 5 1 

Tolue ne 
Ethylbenzene 
Xylene 

2-methylnaphthalene 

4046 (1% TOC) 
Criteria (mg/kg) 

1.5 
5.5 
1.2 

36.4 

Soil Result (mglkg) 
Sample 1 Sample 2 . Sample 3 

0.11 
0.59 
2.6E 

2.6 I 

E- Encore samplers were used to collect media. Xylene result exceeded equipment 

calibration range. As a result; results may be biased low. 

NA- Not available 

Post Closure Report, 1998 
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TABLE 4-3 

SUBSURFACE SOIL ANALYTICAL RESULTS 
50,000 GALLON FUEL TANKS 
SITE 7 - FUEL DEPOT AREA 

PHASE 2 RFI 
NWIRP CALVERTON, NEW YORK 

Chemical TAGM ---a- 
4046 FDTl 

4 t-n* 

Analytical Result (ug/kg) 

Spol l=;D1 lSBo2 1 Tl-DUP.7 1 FDTlSB03 1 FDTZSBOl 1 FDT2SB02 1 FDT2SB03 I FDT2SB04 

I OweI It: .--- 
If;nnnol 1 ZUUJ JIUJ 

A mthm,.nr - 6lOJ - ^^^ m .-.,-.h 4nn I r\l 11, l, CI”~~ It: 
v---- 

Benzo(a)anthracene 224 3,300 I 1,500 I 
2,wu 1 z,uuu , (""II l I 

430 I I 
Benzo(b)fluoranthene 1100 1,700 760 1 1,100 

1 1,200J ! 
^_A, I 

Bergo(k)fluoranthene 1100 1,700 
A An,-., 

Benzo(ghi)perylene 
Benzo(a)pyrene 
Chrysene 

Dibenz(a,ti)anthracene 

Indeno(l,2,3-cd)pyrene 

,-,,.~.....-.,hrnnn 

700J 1,200J 920J 1 2SUJ 

56OJ 
83OJ 720J 1 19OJ 360 

5WUU~ I,IUUJ 
61 2,200 990 1,500J 1,400J I 500 

400 3,100 1,600 

14 
18OJ 

I rcn 7 
33UJ 

7,400 4,200 6,900 I 1 4,600 130J 
380 

3200 1,400J 65OJ 980J 861 35 250J 

870J 2,lOOJ 
n, I 

50000 
25bJ 

3,400 5,300 4,900 120J 

20J 
Yes Yes Yes Yes 

3 

1 2,600 1 2,100 1 410 I I I 
I 240J I I I I I I 1 

I I I 1 

I 
50000 10,000 

1 

Yes Ye! 
I I I I I I 

cmpuul~~b 1 .___. ---.. -__ 
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TABLE 4-3 (Continued) - Page 2 
SdBSlJRFACE SOIL ANALYTICAL RESULTS 
50,000 GALLON FUEL TANKS 
SllE 7 - FUEL DEPOT AREA 
PHASE 2 RFI 
NWIRP CALVERTON, NEW YORK 

r - Chemical STARS 
..--- Y. 

1 Anthracene I 50000 

Analytical Result (ug/kg) 

1 rdT2SB05 1 FDT3SBOl 1 FDT3SB02 1 FDT3SBO3 1 FDT3SB04 [ FDT3SB05 
I I I I I I 

Benzo(a)anthracene I 224 I 1 I I I I 
Benzo(b)fluoranthene 1100 ! ! 82J 50J I 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 

1100 
50000 390 2805 

‘61 36J 1705 
a 

Fluoranthene 50000 
Indeno(l,2,3-cd)pyrene 50000 

,, Phenanthrene 3200 
,- 

I 
50000 

-[ 
Pyrene 
Carbazole 50000 

I --- 

Tentatively Identified 
:. mlpourlds --_ 

480 

Yes 

340 

Yes 

,,.~~~rples were collected at the bottom of each tank excavation, which is approximately 15 to 17 feet below ground surface. 

VOC: volatile organic compounds. 
SVOC: semi-volatile organic compounds. 
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A-2 Estimate the areal extent and volume of contaminated groundwater. 

The PRGs for groundwater are Federal and NYS MCLs. Positive detections are presented below. 

The chemicals detected at concentrations greater than MCLs are presented on the attached sheets. 

The chemicals consist primarily of diesel -type volatite organ& and semivolatile organic& 

. Calculate the volume of contaminated groundwater and mass of soluble contaminants. 

Fuel plume. Width: 220 feet 
Length: 520 feet 
Area: 114,400 SF 
Area: 2.63 acres 
Thickness: 20 feet 
Volume: 4,278,560 gallons (0.25 porosity) 

Approximate mass of soluble constituents. 17.64 pounds (500 ug/f TEX) 

Freon Plum Width: 
Length: 
Area: 
Area: 
Thickness 
Volume: 

Approximate mass of soluble constituents. 

60 feet 
120 feet 

7,200 SF 
0.17 acres 

40 feet 
538,560 gallons (0.25 porosity) 

0.22 pounds (50 q/l) 

10/21/99 

,: 7 
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DRAF 

TABLE 4-l 

TEMPORARY MONiTORlNG WELL ANALYTICAL RESULTS 
SITE 7 - FUEL DEPOT AREA 

PHASE 2 RFI 
NWIRP CALVERTON, NEW YORK 

QUICK TURN AROUND VOC RESULTS (VOLUMETRIC) - DOWNGRADIENT lNVESTI:GATION 

l( 1 .2-TCA: 1 ,1,2-trichloroethane 
1 ,l -DCA: 1 ,l-dichloroethane 

ca9709rR41, 01 KtSi98 cto 2 -C 



TABLE 4-l (Continued) - Page 2 
TEMPORARY MONITORING WELL ANALYTICAL RESULTS 
SITE 7 - FUEL DEPOT AREA 
PHASE 2 RR 
NWIRP CALVERYON, NEW YORK 

DRAFT 

FlXED BASE VOC AND SVOC RESULTS (QUANTERRA) - SOURCE AREA 

Ctiemicai Analytical Result (ugli) 
FDGW05 FDGWOB I FDGWO7 

Benzene .12 11 
Ethylbenzene 480 170 67 
Toluene 710 7J 12 
Xylene 1,900 540 320 
Diethylphthalate 1 1 33 . , 
2.4dimethylphenol 2J I 
Fiuorene 1J I 1J 
2-methylnaphthalene 54 1 69 62 
2-methylphenol 2J 2J 
4-methylphenol 3J 
Naphthalene 80 110 79 
Phenanthrene 1J I 
Carbazole 10 
Tentatively Identified Yes Yes Yes 
Compounds 

I 

I 

VOC: volatile organic compounds. 
SVOC: semi-volatile organic compounds. 

Sample to location correlation is groundwater (GW) equals temporary well (TW), e.g. Sample FDGWOl, was 
collected from temporary monitoring well TWO1 . 

I 

I 



TABLE 4 

COMPARISON OF GROUNDWATER RESULTS - RDS. 1 & 2 
SITE 7 - FUEL DEPOT 

NWIRP CALVERTON, NEW YORK 

DRAFT 

CHEMICAL MDIJIDL FD-GW9l-S FD-GWO1-l FDQWO2-S FDXNV62-l FD-OW934 

oJdL) - 
AU0 ‘94 MAR ‘96 AUO ‘94 MAR ‘96 AU0 ‘94 MAR ‘96 AUCI ‘94 MAR ‘96 AUO ‘94 MAR ‘06 

TCL VOUTILES 

1,l -DICHCOROETHANE 2 3J 3J 3J 2J 

CHLOROFORM 2 1J 0.5 J 0.3 J 

1,2-DICHLOROETHANE 2 0.6 J 0.6 J 0.6 J 

1 ,l ,l -TRICHLOROETHANE 2, 24 1J 2J 0.7 J 

TCL SEMNOLATILES 

DlRHYLPHTHAtATE . 2 0.3 J. 

TAL METALS 

LEAD 32 10 R 9.0 10 R 14.0 J 4R SR i 3.OJ 



TABLE 4 (CONTINUED) 
COMPARISON OF GROUNDWATER RES,ULTS - RDS. ‘I & 2 
SITE 7 - FUEL DEPOT 

‘TV MWtRP CALVERTON, NEW YORK 

DRAFT 

CHEMICAL 

TCL VOIATILES 

I, I-DICHLOROETHANE 

1,2-DICHLOROEltiANE 

l,l,l-TRICHLOROETHANE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

TCL SEMIVOlATILE 

2,4-DIMETHYLPHENOL 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

SIS(Z-EMYLHEXYL) PHTHALATE 

TAL. METALS 

LEAD 

MDUIDL 1 FD-GWOJ-I I FD-GWO4-S I FD-GWOCI I FC-GWO5-S I 
Mm 

AUG ‘94 MAR ‘96 AUG ‘94 AUG ‘91D MAR ‘95 AUG ‘94 MAR ‘95 AUG ‘94 MAR ‘95 

2 2J 3J 2J 

2 0.5 J 0.6 J 

2 1J 2J IJ 1J 

2 I I 34 I 31 45 

1 170 190 200 26 

0.5 1500 1800 1600 29 

1, rn . . 11J m 5J . 0.9 J , . . . . . 
I 

1 0.1 J 6J 3J 15 6J 

1 2J 1J 5J 13 

2 25 

1 1 1 1 I 1 1 1 i 
\ 

2 3R 13R 32R 14.0 14R 10R 6.0 1 



i h rn7 
TABLE 4 (CONTINUED) DRAFT 
COMPARISON OF GROUNDWATER RESULTS - RDS. 1 & 2 
SITE t - FUEL DEPOT 
NWIRP CALVERTON, NEW YORK 

CHEMICAL MDLIIDL FC-GWOflS . 

wu 
AUG ‘94 MAR ‘95 MAR ‘95D 

TCL VOLATILES 

TOLUENE 1 160 25 20 J 

ETHYLBENZENE 1 290 170 120 J 
I I I I 

TOTAL XYLENES 1 0.5 1 2400 1 850 060 

TCL SEMIVOLATILES 

4-METHYLPHENOL 1 15 

NAPHTHAL ENE 1 150 41 37 

Z-METHYL NAPHT’HALENE 1 78 22 19 

DtBENZOFURAN 2 2J 

DtETHYL PHTHMATE . 

FLUORENE 

2 IJ 

2 2J 
1 

PHENANTHRENE 1 1J 

BIS(Z-ETHYLHEXYL) PHTHALATE 2 35 0.5 J 0.3 J 

TAL METALS 

LEAD 2 18 R 25.0 20.0 

0 - Dupliite 
J - Erthated 
R - Rejected (law metrii spike recovery) 

.i 
0 

!c? 



, 
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APPENDIX 6 - ALTERNATIVE SPECIFIC CALCULATIONS 

B-t ALTERNATIVE 3 - GROUNDWATER EXTRACTION, TREATMENT AND DISPOSAL ’ 

Groundwater rate extraction calculations are based on the calculations presented on pages 

Assumptions 

K 
b 
Width 

100 h/day 
40 feet 
50 feet source area 

160 feet maximum 

Add one well for freon contaminated groundwater area, do not increase flow rate since areas interact. 

See Figure 4-1 for well locations 

Combined flow rate is estimated to be 

Treatment Plant design is as follows. 

40 wm 

Eoualiration Tank Use for blending, neutralization, and iron/manganese oxidition. 
Provide 60 minutes Volume is 2400 gallons 

.-, Increase to provide free board: 

Caustic requirement is assumed to be 12 mgA 

3000 gallons 

Caustic requirement is then 1 -tPY 

Pennanganate feed is estimated to be 2 mg/l 

0.2 tpy 
Quantities of caustic and permanganate are very tow and in expensive. Higher 
quantities may be required. 

Clarifier Used for settling and storage of particulates (may not be required) 

Provide for 0.4 gpm/ft 

Size would be: .12 feet diameter 

Provide for 5 gpnl&f 

Size would be 2 units _ 3 feet in diameter 

Provide a clear well and equalization tanks for backwash water. Each tank would be 3000 gaflons 

&-I 



CA9907S7CMSCALC 

Filter press (mav not be required.) 

Potential volume of dewatered sludge would be 

TSS estimate: 
Use a 35% moisture content 

Estimated wet sludge volume is (maximum) 20 TPY 

Air striooino tower 

Provide for 13 gpmkf 

Size would be 

80 mg4 

2 feet in diameter 

10&!1/99 
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l **-*** A N A L Y S I S OF STRIPPING TOUER ***-• 

PROJECT : Calverton Site 7 - Remediation 

ENGINEER : DJC 

PHYSICAL CONSTANTS 

DATE : 2/18/1995 

PAGE : l/2 

Design Cemperature 
Density of water 
Density of air 
Viscosity of uater 
Viscosity of air 
Surface tension of uater 
Atmospheric pressure 

45.0 degrees F. 
62.4 lb/ft'3 

: 0.0786 lb/ft-3 
: 9.56E-04 lb/ft.s 
: 1.15E-05 lb/ft.s 

75 dyne/cm 
1.00 atm 

CONTAMINANT PROPERTIES 

, 

Name Toluene 
Molecular ueight 92.2 g/moi 
Roiling point 232 degrees f. 
Molal volume at boiling point 0.1182 L/lnol 
Henry's Constant : 0.19000 
Temperature constant 3517 deg K 
Molecular diffusivity in air : 8.22E-05 ft-2/s 
Molecular diffusivity in water : 5.72E-09 ft-2/s 

PACKING PRDPERTIES 

NailIt? 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

: Jaeger Tripacks 
: PLastic 

2.00 inch 
47.9 ft-2/ft-3 

33 dyne/cm 
35.0 ft 

15 

AIRSTRIP Ver. 1.2 (0 1988 3209 Garner Ames, Iowa 50010 

*.**t NUS Corporation, Plttskrrgh PA. *C*** 

. _ 



l ****** ANALYSI'S OF STRIPPING T D U E R l ***** 

PROJECT : Calverton Site 7 - Remediation 

ENGINEER : DJC 

DATE : 2/10/1995 

PAGE : 2/2 

LOADING RATES 

Mater mass loading rate 1.8 lb/ft-2-s l . 
Air mass loading rate : 0.068 lb/ft‘Z.s t 
Uater volunetric loading rate : 12.99 gpn/ft‘2 L‘ 
Air volunetric Loading rate 390 gpn/ft-2 l 

Air pressure gradient c.06 " HZQ/ft # 
Volmetric air/uater ratio 30.0 
Stripping factor 1.7 

MASS TRANSFER PARAMETERS 

Percentage of packing area uetted : 44.1’ x 
vetted oackina area 21.1 ft-t/ft-3 t 
Transfer rate-constant in Yater : 0.000358 ft/s. 
Transfer rate constant in air : 0.016382 ft/s 
Dverall transfer rate constant : 0.000258 ft/s 
Overall mass transfer coefficient : 0.0054 l/s 
NW 5.8563 
HTU 5.9764 ft 

CONTAMINANT REMOVAL 

Influent concentration 48.0 ug/L 
Effluent concentration 1.9 ug/L 
Fraction removed 96.1 x 
Mass of contaminant removed 0.00720 lb/ft‘2.day 
Concentration in airstream 0.00404 mg/ft-P.ft-3 

Expressed per unit of stripping toner cross-sectional area 
Expressed per unit of touer Length 

AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner Amas, Ioua 50010 

t- NUS Corporation, Pittsburgh PA. l **** 

t 



****-** A N A L Y S 1 S OF STRIPPING 

PROJECT : Calverton Site 7 - Remediation 

ENGINEER : DJC 

Design temperatUre 

Density of water 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of water 
Atmospheric pressure 

NW 
Molecular weight 

Ethylbenrene 
106.2 g/mot 

Boiling point 277 degrees F. 
Molal volume at boiling point 0.14D4 L/m01 
Henry’s Constant : 0.27000 
Temperature constant 1904 deg K 
Molecular diffusivity in air : 7.44E-05 ft-2/s 
Molecular diffusivity in uater : 5.16E-09 ft-2/s 

PHYSICAL CONSTANTS 

45.0 degrees 
62.4 lb/ft-3 

: 0.0786 Lb/ft-3 
: 9.56E-04 lb/ft.s 
: 1.15E-05 lb/ft.s 

75 dyne/cm 
1.00 atm 

CDNTAMINANT PROPERTIES 

TOUER *we**** 

DATE : 2/10/1995 

PAGE : l/2 

F. 

PACKING PROPERTIES 

Name : Jaeger Tripacks 
Packing Material : Plastic 
Nominal Size 2.00 inch 
Specific Area 47.9 ft-2/ft-3 
Critical surface tension 33 dyne/cm 
Packing depth 35.0 ft 
Air friction factor 15 

AIRSTREP Ver. 1.2 CC> 1988 3209 Garner Ames, Iowa 50010 

+***c NW Corporation, Pittsburgh PA. .*** 



******* A N A L Y S I S OF STRIPPING TOUER l w**ee 

PROJECT : Calverton Site 7 - Remdiation 

ENGINEER : DJC 

DATE : 2/18/1995 

.PACE : 212 

LOADING RATES 

uater mass loading rate 1.8 Lb/ft-2-s * 
Air mass loading rate : 0.068 lb/ft?.s * 
Mater volumetric loading rate : 12.99 gpn/ft-2 * 
Air volunetric loading rate 390 gpin/ft-2 
Air pressure gradient c.06 )( HZO/ft 
volusetric air/water ratio 30.0 
Stripping factor 4.3 

MASS TRANSFER PARAMETERS 

Percentage of packing area netted : 44.1 x 
Uetted packing area 21.1 ft-Z/ft-3 
Transfer rate constant in water : 0.000340 ft/s 
Transfer rate constant in air : 0.015336 ft/.s 
Overall transfer rate constant : 0.000294 ft/s 
Overall mass transfer coefficient : 0.0062 l/s 
NTU 7.0905 
HTU 4.9362 ft 

. 

CDNTAFIINANT REMOVAL 

lnfluent concentratioti 123.0 W/L 
Effluent concentration 0.4 ug/L 
Fraction removed 99.7 x 
Mass of contaminant removed 0.01912 lb/ft-Z-day 
Concentration in eirstream 0.01075 mg/ft-Z.ft-3 

l 

Expressed per unit of stripping touer cross-sectional area 
Expressed per unit of tower tength 

AIRSTRIP Ver. 1.2 CC) 1988 3209 Garner Ames, Iowa 50010 

l - NUS Corporation, Pittsburgh PA. *-* 



l ***-** A N A L Y S I S OF STRIPPING T 0 U, E R l *-*** 

PROJECT : Calverton Site 7 - Remediation 

ENGINEER : DJC 

DATE : 2/18/1995 

PAGE : l/2 

Design temperature 
Density of wafer 
Density of air 
Viscosity of water 
Viscosity of air 
Surface tension of uater 
Atmospheric pressure 

Name 
Molecular ueight 
Boiling point . . 

p-Xylene 
106.2 g/ml 

_" ," 

280 degrees F. 
Hotal volume at borting point 0.1404 L/mol 
Henry's Constant : 0.29000 
Temperature constant 
holecutar diffusivity in air 

1904 deg K 
: 7.43E-05 ft‘2/s 

Molecular diffusivity in uater : 5.16E-09 ft-2/s 

PHYSiCAL CONSTANTS 

45.0 degrees F. 
62.4 Lb/ft-3 

: 0.0786 lblft-3 
: 9.56E-04 Lb/ft.s 
: l.l5E-05 Lb/ft.s 

75 dyne/cm 
1.00 atm 

CONTAWINANT PROPERTIES 

PACKING PROPERTIES 

NZSllE 
Packing Material 
Nominal Size 
Specific Area 
Critical surface tension 
Packing depth 
Air friction factor 

: Jaeger Tripacks 
: Plastic 

2.00 inch 
G7.9 ft-2lft‘3 

33 dyne/cm 
35.0 ft 

15 

AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner Ames, Iowa 50010 

t*w* NUS Corporation, Pittsburgh PA. +-• 



l ****** A N A L Y S I S OF STRIPPING 

PROJECT : Calverton Site 7 - Remediation 

ENGINEER : DJC 

TOUER t...... 

DATE : 2/18/15’95 

PAGE : 2/2 

LOADING RATES 

water mass loading rate 
Air mass Loaaing rate 
Mater volwtric loading rate 
Air votiaietric loading rate 
Air pressure gradient 
Votwtric air/uater ratio 
Stripping factor 

1.8 lb/ft-2-s 
: 0.068 Ib/ft-2.s 
: 12.99 gpm/ft-2 

390 gpwft-2 
s-06 ” HZO/ft 
30.0 

4.6 

MASS TRANSFER PARAMETERS 

Percentage of packing area uetted : 44.1 x 
Uetted packing area 21.1 ft-2/ft-3 
Transfer rate constant in uater : 0.000340 ft/s 

t 

Transfer rate constant in air : 0.015326 ft/s 
Overall transfer rate constant : 0.000297 ft/s 
Overall mass transfer coefficient : 0.0063 l/s 
NTU 7.1866 
HTU : 4.8702 ft 

CONTAHINANT REMOVAL 

lnfluent concentration 980.0 ug/L 
Effluent concentration 2.8 ug/L 
Fraction removed 99.7 x 
Mass of contaminant removed 0.15245 Ib/ft-2.day 
Concentration in airstream 0.08567 mg/ft-i!.ft-3 

t 

Expressed per unit of stripping touer cross-sectionat area 
Expressed per unit of touer length 

AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner Ames, Iowa 50010 

*HII NUS Corporation, Pittsburgh PA. ***** 
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B-2 ALTERNATIVE 4 - AIR SPARGINGISOIL VAPOR EXTRACTION 

Basis - Assumptions 
Treat Areas of Groundwater Contamrnatron (MCLs). 
Establish a series of injection and extraction wells perpendicular to groundwater flow. 
Set lateral lines on 50 foot centers (100 feet between injection laterals) 
To establish a line of aeration, set injection wells on 25 foot centers on each lateral. 
Set SVE collection wells on 50 foot centers on each lateral. 
Figure 4-4 presents approximate layout. 

Set injection wells at a depth of I5 foot below water table, total depth equals 
Set extraction wells 5 feet into the water table, total depth equals 
Collect split spoon samples in injection wells below water table to 
confirm flow paths, number of split spoons per injection well: 
confin geology around SVE wells, number of split spoons per SVE well 

32 it 
22ft 

8 
5 

Number off injection WellS: 53 
Footage of injection wells 1696 

Number of SVE wells 23 
Footable of SVE wells 506 

Number of split spoon samples 539 

Estimate quantity of petroleum present. 

, c 
Assumptions: Soluble organic content 

Volume of contaminated groundwater 
Fuel: 
Freon 

Total 

80 mg/l 

4.278.560 gallons 
538,560 gallons 

4,817,120 gallons 

Mass of soluble organ& 3,214 Ibs 

Volume of contaminated soils 
TPH content of soils 

2,200 CY 
2,000 ppm 

Mass of insoluble organics 13,068 Ibs 

Total Ibs of organics 16.282 lb C 

Check to see if adequate oxygen is being added for biodegradation. 
Total oxygen requirement 
Required operation of AS system for biodegradation (320 scm, 3% efficieny) 

43,419 lb 02 
301,518 min 

7 months 
This calculation assumes that biomass is present to degrade. 
Actual time is expected to be limited by degradation rates. 

(biomass 8 nutrients) 
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B-3 Alternative 5 - ORC 

Basis - Assumptions 
Treat Areas of Groundwater Contamination (MCLs). 
Establish a series of injection points perpendicular to groundwater flow. 
Set lateral lines on 100 foot centers 
To establish a line of aeration, set injection points on 5 foot centers on each lateral. 
Figure 4-5 presents approximate layout. 

Set injection points at an average depth of 20 foot below water table, total depth equ 
Number of injection points 

37 ft 
216 

Footage of injection points 7992 

Estimate quantity of petroleum present. 

Assumptions: Soluble organic content 
Volume of contamrnated groundwater 

Fuel: 
Freon 

Total 

100 mg/l 

4,278,560 gallons 
538,560 gallons 

4.817,120 gallons 

Mass of soluble organics 

Volume of contaminated soils 
TPH content of soils 

Mass of insoluble organics 

3,214 Ibs 

2,200 CY 
2,009 ppm 

13,068 Ibs 

Total Ibs of organics 16,282 lb C 

Calculate 02 requirement 
Total oxygen requirement (biodegradation) 

Ignore other 02 requirements, assume natural 02 sources, 
(precipitation) balances other 02 consumption (iron). 

43,419 lb Oil 

Mg02 requirement 
C+2Mg02 => C02+MgO 

Weight ratio of Mg02 to C is based on molecular weights 

Mg02: 56 
c: 12 
Ratio is 9.3 

Mass of Mg02 required is 

Since, biodegradation will continue anaerobically as well as oxygen will be 
introduced through other means (diffusion), use of value of 40%. 

405,240 Ibs 

162,096 

Say 160000 Ibs of ORC. 
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Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 

*Calverton, New York 
Option 2 - Limited Action (Monitoring and Education) 
Annual Operating and Maintenance Costs 

I Item 
1 Energy - Electric 
2 Maintenance 

Unit Subtotal 
QtY Unit cost cost Notes 

0 Kw-hr $0.09 $0 Treatment Plant 
0 ea $0.00 $0 3 % of Capitol Cost 

Total Annual Cost $0 

Note: Annual Cost - 24 hr/ day - 365 days/ year 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calvenon. New York 
Option 2 - Limited Action (Monitonng and Education) 
Annual Cost 

Item 
Item Cost 
Annually 

Item Cost 
per 5 Years Notes 

YEAR 1 

Sampling 

Analysis 

Modeling 

Reporting 

Site Review 

TOTALS 

YEARS Z-30 

$22.500.00 

$51.200.00 

$75,000.00 

$72,000.00 

$220,700.00 

GW samples quarterly plu$ travel, living, and shipping costs 

GW analysis (VOCs, SVOCs, NA parameters Including blanks and 

$20 ooo.oo Analysis Review performed for years 5,10,15,20,25,30 

$20.000.00 Post remedial monitoring will be performed annually for years 1 through 30 

Sampling $5,600.00 

Analysis $12.600.00 

Modeling $25,000.00 

Reporting $36,000.00 

GW samples quarterly plus travel, living, and shipping costs 

GW analysis (VOCs, SVOCs. NA parameters includinlg blanks and 

Site Review 

TOTALS $79.400.00 

$20,000.00 Analysis Review performed for years 5,10,15,20.25.30 

$20,000.00 Post remedial monitoring will be performed annually for years 1 through 30 

c-3 

n:\data\bbrak48\cto*'*\Alt 2 Xnstitutlonai Controls with Ronitoring\anulcost 9/28/99; 3.19 P 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
ODtion 2 - Limited Action (Monitoring and Education) 
Piesent Worth Analysis - 

Capital Annual 
Year cost cost 

n $70.296.58 U 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Total Year Annual Discount 
cost Rate at 7% 

$70,296.58 1 .ooo 

Present 
Worth 

$70,297 
$220,700.00 

$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 

$220,700.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$79,400.00 
$99,400.00 

0.935 $206,355 
0.873 $69,316 
0.816 $64,790 
0.763 $60,582 
0.713 $70,872 
0.666 $52,880 
0.623 $49,466 
0.582 $46,211 
0.644 $43,194 
0.508 $50,495 
0.475 $37,715 
0.444 $35,254 
0.415 $32,951 
0.388 $30,807 
0.362 $35,983 
0.339 $26,917 
0.317 $25,170 
0.296 $23,502 
0.277 $21,994 
0.258 $25,645 
0.242 $19.27 5 
0.226 $17,944 
0.211 $16,753 
0.197 $15,642 
0.184 $18,290 
0.172 $13,657 
0.161 $12,783 
0.150 $11,910 
0.141 $11,195 
0.137 $13.021 

TOTAL PRESENT WORTH $1,230,807 

. 
C-Y 
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Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Option 3 - Groundwater Remediation 
Annual Operating and Maintenance Costs 

Item 
‘ 1 Energy - Electric 

2 Maintenance 
3 Operator 
4 Chemical (Caustic Soda) 
5 Chemical (Potassium Permanganate) 
6 Activiated Carbon (Liquid) 

7 Sludge Hauling 
8 Sludge Disposal 

Untt Subtotal 
Cty Unit cost cost Notes 

189438 Kw-hr $0.09 $17,428 Treatment Plant 
1 ea $62,144.67 $62,145 3 % of Capitol Cost 
1 ea $43,250.00 $43,250 1 opterator I day, 5 days / week 
4 ton $435.00 $1,740 

1800 lb $1.65 $2,970 
7000 lb $2.15 $15,050 

2 Id $2,435.00 $4,870 
20 ton $162.00 $3,240 

1 

Total Annual Cost $150,693 

i-7 Note: Annual Cost - 24 hr/ day - 365 days/ year 

, System running for 30 years 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Catvenon, New York 
Gptron 3 - Groundwater Rernediation 
Annual Cost 

YEAR 1: 

Sampling $11.200.00 GW samples quarterty plus travel, living, and shipping costs 
$2,800.00 Monthly lnjsction Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

YEARS 2-30 

$12.00060 

$90.000.00 

$7 16.000.00 

Groundwater for VOCS. Discharged Waler for VDCS induding field blanks and dups 

320 manhours per report plus other direct posts 

$20,0~.1-33 Analysis Review performed fcrr years 5,10,15.20.25,30 

$20.000.00 Post remedial monitoring will be performed annually for years 1 through 30 

Sampling 82,600.OO 
$2.600.00 

GW samples annually plus travel, living, and shipping posts 
Monthly Injection Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

$5.300.00 

$45.000.00 

- $55.900.00 

Groundwater for VOCS. Discharged Water for VOCS including field blanks and dups 

320 manhours par report plus other direct costs 

$20 o~.x) Analysis Review performed for years 5,10,15,20,25,30 

s2o.ooo.oo Post remedial monitoring will be performed annually for years 1 through r 

c Y -( 
?.:\&:a bbrak48\cto'** \Alt 3 Groundwater Remediatron\anulcost 9/28/99: 4~28 PM 



Site 7 - Fuel DeDot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Ootion 3 - Groundwater Remediation 
Piesent Worth Analysis 

Capital Annual 
Year cost cost 

0 $2.238.285 $0 

Total Year Annual Discount 
Cost Rate at 7% 

$2.238.285 1.000 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

. zcl 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$266,693 
$206,593 
$206,593 
$206,593 
$226,593 
$206,593 
$206,593 
$206,593 
$206,593 
$226,593 
$206,593 
$206.593 
$206,593 
$206,593 
$226,593 
$206,593 
$206,593 
$206,593 
$206,593 
$226,593 
$206.593 
$206,593 
$206,593 
$206,593 
$226,593 
$206,593 
$206,593 
$206,593 
$206,593 
$226,593 

$266,693 0.935 
$206,593 0.873 
$206,593 0.816 
$206,593 0.763 
$226,593 0.713 
$206,593 0.666 
$206,593’ 0.623 
$206,593 0.582 
$206,593 0.544 
$226,593 0.508 
$20.6,593 0.475 
$206,593 0.444 
$206,593 0.415 
$206,593 0.388 
$226,593 0.362 
$206,593 0.339 
$206,593 0.317 
$206,593 0.296 
$206,593 0.277 
$226,593 0.258 
$206,593 0.242 
$206,593 0.226 
$206,593 0.211 
$206,593 0.197 
$226,593 0.184 
$206,593 0.172 
$206,593 0.161 
$206,593 0.150 
$206,593 0.141 
$226,593 0.131 

TOTAL PRESENT WORTH $4,901,211 

n:\data\bbrak48\cto**'\Alt 3 Grounedater Remediation\pwa 

!S249,358 
!§180,356 
16168,580 
$157,630 
$161,561 
$137,591 
$128,707 
$120,237 
$112,387 
$115,109 
$98,132 
$91,727 
$85,736 
$80,158 
$82,027 
$70,035 
$65,490 
$6t,152 
$57,226 
$58,461 
$49,996 
$46,690 
$43,591 
$40,699 
$41,693 
$35.534 
$33,261 
$30,989 
$29,130 

_ $29,684 

9128199; 4:28 PM 
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Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Option 4 - AS/SVE 
Annual Operating and Maintenance Costs 

ftem 
1 Energy - Electric 
2 Mainlr+mance 
3 Operator 
4 Activiated Carbon (Vapor) 

Tolal Annual Cost 

Ui Subtotal 
Qty Unit cons: cost Notes I 

160000 Kw-hr $0.09 $14,720 Treatment Plant 
1 ea $20,914.89 $20,915 3 % of Capitol Cost 

416 hrs $25.00 $10,400 8 hours/week for 4 years 
4000 lb $3.30 $13,200 

$59,235 

Note: Annual Cost - 24 hr/ day - 365 days/ year 
For the first 4 years only 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton. New York 
Option 4 - ASISVE 

YEAR 1 

Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

YEARS 2-30 

Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

$11.200.00 GW samples per quarter annually plus travel, living, and shipping costs 
$1.450.00 Monthly Air Samples ’ 

S20,750.00 Complete analysis for water and air samples cd&ted including field blanks and 

$45,000.00 

$20.000.00 Analysis Review performed for years 5,10.15,20,25,30 

$78.4oo.o0 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30 

s2,aoo.oo 
$480.00 

GW samples annually plus travel, living, and shipping costs 
Quarterly Air Sampies 

$9,000.00 Complete analysis for water and air samples collected including field blanks and 

$30.000.00 20 manhours per report pfus other direct costs 

$20,000.00 Analysis Review performed for years 5,10,15.20.25,30 

$42.280.00 $20.000.00 Post remedial monitoring will be performed annually for years 1 through 30 

9;2w99; 4:24 PE n: \da~a:Dbrak48\Cto”’ \Alt 4 AS-SVE\ariuhXt 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Option 4 -AS/SVE 
Piesent Worth Analysis 

Capital 
Year cost 

0 $697.163 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

$137,635 
$188.000.00 
$101,514.89 
$101,514.89 
$62,280.00 
$42.280.00 
$42.280.00 
!§42,280.00 
$42,280.00 
$62.280.00 
$42,280.00 
$42,280.00 
$42,280.00 
!$42,280.00 
$62,280.00 
$42,280.00 
$42,280.00 
$42.280.00 
$42,280.00 
$62,280.00 
$42.280.00 
$42.280.00 
$42,280.00 
$42.280.00 
$62,280.00 
$42,280.00 
$42.280.00 
$42,280.00 
$42,280.00 
$62.280.00 

Annual 

I 

. Total Year Annual Discount Present 
cost cost Rate at7% Worth 

$697,162.90 1.000 $697,163 
$128,689 
$164,124 
$82,836 
$77,456 
$44,406 
$28,158 
$26,340 

~~::; 
$31:638 
$20,083 
$18,772 
$17.546 
$16,405 
$22,545 
$14,333 
$13,403 
$12,515 
$11,712 
$16,068 
$10,232 
$9.555 
$8,921 
$8,329 

$11,460 
$7,272 
$6,807 
$6,342 
$5,961 
$8,159 

$137,634.89 0.935 
$188,000.00 0.873 
$101,514.89 0.816 
$101,514.89 0.763 
$62,280.00 0.713 
$42,280.00 0.666 
$42,280.00 0.623 
$42.280.00 0.582 
$42.280.00 0.544 
$62.280.00 0.508 
$42,280.00 0.475 
$42,280.00 0.444 
$42,280.00 0.415 
$42,280.00 0.388 
$62,280.00 0.362 
$42.280.00 0.339 
$42.280.00 0.317 
$42,280.00 0.296 
$42.280.00 0.277 
$62,280.00 0.258 
$42.280.00 0.242 
$42,280.00 0.226 
$42.280.00 0.211 
$42.280.00 0.197 
$62.280.00 0.184 
$42.280.00 0.172 
$42.280.00 0.161 
$42.280.00 0.150 
$42.280.00 0.141 
$62.280.00 0.131 

TOTAL PRESENT WORTH $1,574,838 

n.\data\bbrak48\cto***\Alt 4 AS-SVE\pwa . . g/28/99; 4:24 PM 
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Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Opfion 5 - ORC 
Annual Operating and Maintenance Costs 

3 Operator ea $22,00O.Q0 $0 

Total Annual Cost $0 

Note: Annual Cost - 24 hr/ day - 365 days/ year 



Site 7 - Fuel Depot Area 
Naval Weapons Industrial Reserve Plant 
Calvenon, New York 

I Option5 - 0% . 
Annual Cost 

hem 
Item Cost Item Cost 
Annually per 5 Years Notes 

YEAR 1 

Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

YEARS 2-30 

Sampling 

Analysis 

Reporting 

Site Review 

TOTALS 

$11,200.00 

$8,960.00 

$60,000.00 

$80.160.00 

GW samples quarterly plus travel, living, and shipping coots 

Groundwater analysis only for quarterly samples 

$2o,OOO,pr) Anafysis Review performed for years 5,10,15.20,25.30 

$20,000.00 Post remedial monitoring will be performed annually for years 1 through 30 

$2,800.00 

$2,240.00 

$60,000.00 

$55,040.00 

GW samples quarterly plus travel, living, and shipping costs 

Groundwater analysis only for quarterly samples 

$20 OCK)OO Analysis Review performed for years 5.10,15.20,25,3Cl 

$20.000.00 Post remedial monitoring will be performed annually for years 1 thmugh 30 
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Site 7 - Fuel Deoot Area 
Naval Weapons Industrial Reserve Plant 
Calverton, New York 
Option 5 - ORC 
Present Worth Analysis 

Caprtal 
Year cost 

0 $3,826,545 

Annual 
cost 

1 $80.160.00 
2 $55,040.00 
3 $50,040.00 
4 $50,040.00 
5 $75,040.00 
6 $50,040.00 
7 $50,040.00 
8 $50,040.00 
9 $50,040.00 
10 $75,040.00 
11 $50,040.00 
12 $50,040.00 
13 !§50,040.00 
14 $50,040.00 
15 $75,040.00 
16 $50,040.00 
17 $50,040.00 
ia $50,040.00 
19 $50,040.00 
20 $75,040.00 
21 $50,040.00 
22 $50,040.00 
23 $50,040.00 
24 $50,040.00 
25 $75,040.00 
26 $50,040.00 
27 $50,040.00 
28 $50,040.00 
29 $50,040.00 
30 $75,040.00 

Total Year Annual. Discount 
cost Rate at 7% 

$3,826,544.76 1.000 
$80,160.00 0.935 
$55,040.00 0.873 
$50,040.00 0.816 
$50,040.00 0.763 
$75,040.00 0.713 
$50,040.00 0.666 
$50,040.00 0.623 
$50,040.00 0.582 
$50,040.00 0.544 
$75,04O.cto 0.508 
$50,040.00 0.475 
$50,040.00 0.444 
$50,040.00 0.415 
$50,040.00 0.388 
$75,040.00 0.362 
$50,040.00 0.339 
$50,040.00 0.317 
$50,040.00 0.296 
$50,040.00 0.277 
$75,040.00 0.258 
$50,040.00 0.242 
$50,040.00 0.226 
$50,040.00 0.211 
$50,040.00 0.197 
$75040.00 0.184 
$50,040.00 0.172 
$50,040.00 0.161 
$50,040.00 0.150 
$50,040.00 0.141 
$75,040.00 0.131 

Present 
worth 1 

$3,826,545 
$74,950 
$48,050 
$40,833 
$38,181 
$53,504 
$33,327 
$31,175 
$29,123 
$27,222 
$38,120 
$23,769 
$22,218 
$20,767 
$19,416 
$27,164 
$16,964 
$15,863 
$14.812 
$13,861 
$19,360 
$12,110 
$11,309 
$10,558 
$9,858 

$13,807 
$8,607 
$8,056 
$7,506 
$7,056 
$9,830 

TOTAL PRESENT WORTH $4,533,918 
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1.0 INTRODUCTION 

This technical memorandum presents a monitored natural attenuation evaluation of fuel contaminated 

groundwater at Site 7-Fuel Depot at the Naval Weapons Industrial Reserve Plant (NWIRP) in Calvenon, 

New York. In addition, data was collected to better define the current extent of ‘groundwater 

contamination. This memorandum was prepared under Contract Task Order (CTO) 0189 by Tetra Tech 

NUS, Inc.’ (RNUS), under the Comprehensive Long-Term Environmental Action Navy (CLE!AN) Contract 

Number N62472-90-D and was conducted to support a Corrective Measures Study (CMS) for the site. 

1.1 PURPOSE 

The purpose of this monitored natural attenuation (MNA) study was to document the current extent of 

groundwater contamination and to determine if monitored natural attenuation is a potentially viable 

technology either as a stand alone technology or in combination with other remedial options. The MNA 

evaluation considers the presence of biodegradation compounds, plume stability over time, and the use 

of a model (BIOSCREEN) to predict plume migration and biodegradation rates. 

1.2 REPORT FORMAT 

Section 1 .O of this technical memorandum presents this introduction. Section 2.0 describes groundwater 

sampling and analytical results obtained in 2000. Section 3.0 presents the BIOSCRE:EN modeling 

evaluation. Conclusions are presented in Section 4.0. 

099908/P l-l 



-... 
2.0 GROUNDWATER SAMPLING AND RESULTS (2000) 

ln 2000, two rounds of field investigation were conducted at Site 7. The first round (Step 1) was 

conducted in late February/early March 2000 and consisted of sampling 12 existing shallow monitoring 

wells at the site. These samples were collected to evaluate current conditions of site contamination. The 

second round (Step 2) of investigation was conducted between June and July 2000 and consisted of the 

installation of four new groundwater monitoring wells and the sampling of six groundwater wells for 

monitored natural attenuation parameters. The investigation is based on the Monitored Natural 

Attenuation Work Plan for Site 7 (TtNUS, 2000a), and the results are detailed below. 

2.1 STEP 1 TASKS (CURRENT CONDITIONS) 

2.1 .l Sampling Procedures 

Groundwater sampling was conducted at Site 7 from February 28 through March 2, 2000. Twelve 

existing monitoring wells were sampled during this phase. Sample locations, numbers, and analysis are 

provided on Figure 2-l and in Table 2-1. These wells were selected based on the estimated extent of 

groundwater contamination as presented rn the Phase 2 Resource Conservation and Recovery Act 

(RCRA) Facility Investigation (RFI) report for this site (TtNUS, 2000b) and were selected to represent a 

three by four grid pattern. 

.,.,\ 

During a pre-sample survey of the site, wells 5 and 15 could not be located and since the area is primarily 

concrete/asphalt were assumed to have been removed during tank excavations and sump installation. 

The areas surrounding these wells were field checked, and nearby wells could not be located. Instead, 

wells ER/D and FD-MW-05-S were added to the program to replace these wells. 

Prior to groundwater sampling, a round of water level readings was collected from the twelve wells (see 

Attachment A). The wells were then purged prior to sampling using a peristaltic pump and high-density 

polyethylene (HOPE) tubing. The tubing intake was placed at approximately the center of the saturated 

well screen for purge/sampling. Pump flow rates were less than 1.0 gallons per minut.e on all wells 

sampled. Note that this method of groundwater sampling has been an approved sampling technique at 

the facility since the early 1990s. The U.S. Environmental Protection Agency (EPA) recently established 

another sampling technique for sampling groundwater that includes the use of a submersible pump. The 

revised EPA.approach was used during the second round of the investigation. 

Water quality parameter readings were collected during purge/sampling and included pH, specific 

conductivity, temperature, dissolved oxygen, turbidity, salinity, and eH/oxidation-reduction potential 
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(ORP). Water level measurements and field parameters were collected at approximate 5minute intervals 

during purging. A minimum of three Weif volumes was removed from each well prior to sampling. Field 

parameters for pH, specific conductivity, and turbidity were monitored to obtain three consecutive 

stabilized reading within 10 percent. All purge water was containerized, transported, and transferred to 

the existing tank for storage of investigation derived waste (IDW) located at the Fuel Calibration area of 

the site. 

With the exception of the volatile organic compounds (VOCs) and total petroleum hydrocarbon-gasoline 

range organics (TPH-GRO), all sample containers were filled directly from the discharge of the HOPE 

tubing. Sample containers for VOCs and TPH-GRO were filled using the “soda straw” method. The 

peristaltic pump was shut off following purging of the well, the tubing was crimped, the tubing was then 

withdrawn from the well, and the sample containers were filled from the intake end of the tubing while 

uncrimping the opposite end of the tubing. The process was repeated to acquire sufficient volume to fill 

all required sample containers. All purge and sampling information was recorded on .groundwater purge 

data sheets and groundwater sample log sheets, respectively. These sheets as well as chain of custody 

forms can be found in Attachment B 

2.1.2 Analvtical Results 

ln February/March 2000, twelve existing monitoring wells were sampled for VOCs and TPH to 

characterize existing groundwater contamination at the site. The following monitoring wells were 

analyzed: FD-MW-01 -S, FD-MW-03-S FD-MW-04-S, FD-MW-05-S FD-MW-06-S, FD-MW-07-S 4, 16, 

24, BW19, BN/ll, and BR/D (see Figure 2-l). 

The results of the initial sample event can be found in Table 2-2 and Attachment I. During this sample 

event, detected VOCs consisted on benzene, toluene, ethylbenzene, and xylenes (BTEX). In addition, 

freon 113 was detected at 13 pg/L in well 16. Freon 113 has been used in the area and in particular in 

the jet fuel systems lab located hydraulically upgradient of this site. Previous sampling was conducted 

throughout this area, and a source of freon-contaminated groundwater was found in one location, near 

the jet fuel systems laboratory. Chemicals not detected in the sample are not presented in the table. 

Figures 2-2, 2-3, 2-4, and 2-5 present the current estimated extent of benzene, toluene, ethylbenzene, 

and xylene plumes, respectively. Note that these figures include data collected for the newly installed 

permanent monitoring wells discussed in Section 2.2. 
, 

Figure 2-6 illustrates the concentration of BTEX compounds across the site, beginning with well FD-MW- 

03-S that is considered to be hydraulically upgradient of the site, and continuing to those wells down- 

gradient of the flow. As seen from the figure, the highest BTEX concentration occurs at monitoring well 

BN/l 1, which is located just down-gradient of the location of the former underground storage tanks. 
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During previous testing, samples collected in the area of the former underground storage tanks were 

measured to contain up to 1,900 ug/L of xylenes (TtNUS, 2000b). 

2.2 STEP 2 TASKS (MNA TESTING) 

Step 2 tasks consisting of the installation of four new permanent monitoring wells, sampling and analysis 

of these wells, and sampling and analysis of six monitoring wells for MNA parameters. The new wells 

were installed in anticipation of potential future sampling needs for the site as well as to provide 

permanent down gradient monitoring wells to evaluate near site groundwater contaminant concentrations. 

Each of these tasks is detailed below. 

2.2.1 Monitorina well Installation and Development 

Three shallow permanent monitoring wells (FD-MW-08-S through FD-MW-1 O-S) and one intermediate 

permanent monitoring well (FD-MW-07-I) were installed in June 2000 for the site. Well locations are 

illustrated on Figure 2-l. Well locations are approximate, pending final survey results. The locations of 

the wells were based on groundwater flow patterns for the area and were confirmed based on analytical 

results obtained during the Step 1 groundwater sampling activities. The borings were drilled with a 

Failing F-10 drilling rig using hollow-stem-auger drilling techniques and 6.25 inch I.D. augers. The three 

shallow boring were drilled to 22 feet below ground surface (BGS) and the intermediate boring was 

completed to 44 feet BGS. Water was encountered in all borings at approximately 12 feet BGS during 

drilling. The ‘three shallow borings were drilled to approximately 8 feet below the water table and 

completed as cased wells, screened across the water table. The intermediate boring was drilled to 

approximately 30 feet below the water table and was also completed as a cased well. Monitoring well 

characteristics are summarized in Table 2-3. 

Subsurface soil samples were collected within each boring at 5-foot intervals by driving a 2-inch 0.0. by 

24-inch length split-barrel with repeated blows using a 140-pound hammer falling a distance of 30 inches. 

The samples were screened with a photoionization detector (PID) and visually inspected for evidence of 

contamination (such as staining) and for lithologic description. 

Approximately 1 foot of dark brown to brown, fine-grained silty sand was encountered ,just below the 

ground surface within each of the monitoring well borings. The remaining lithology of ea.ch boring was 

characterized by tan-white, slightly pebbly, fine-to-medium grained sand. The lithologies seen in each of 

the borings are consistent with that of previous site investigations and represent unconsolidated 

sediments of the Upper Glacial Formation which underlies the subject site. Soil boring Ilogsheets were 

completed for each boring to document the subsurface iithologies and are included in Attachment C. 
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The wells were constructed with 4-inch diameter, flush-jointed and threaded, schedule 40 polyvinyl 

chloride (PVC) well casing and 4-inch diameter, schedule 40, 0.020-inch slotted PVC well screen fitted 

with a PVC bottom cap. Ten-foot screens were installed in all the wells. The annular space between the 

well screen and the borehole was packed with Morie No. 1 sand to a height of approximately 2 feet above 

the top of the screen. A minimum 2-foot annular seal, consisting of hydrated bentonite pellets, was 

placed on top of the filter pack. The remainder of the well annulus was backfilled with a cementibentonite 

grout to a height of approximately 0.5 foot BGS. The wells were completed with 6-inch diameter 

protective steel casings which were installed at approximately 2.5 feet above the ground surface. A 2 

feet by 2-feet square concrete apron was also placed around each well. Monitoring well construction 

sheets are included in Attachment D. 

The wells were developed a minimum of 24 hours after installation with a submersible pump. The pump 

flow-rate, water level, and groundwater pH, specific conductance, dissolved oxygen, turbidity, and ORP 

were monitored on a regular basis during development. All wells were developed to a water turbidity of 

10 NTU or less. Approximately 420 total gallons of water was removed from the wells. This water was 

containerized and transported to the temporary storage tanks located at the site staging area. Monitoring 

well development log sheets were completed for each well and are included in Attachment E. 

2.2.2 Water Level and Free Product Thickness Measurements 

Prior to the groundwater sampling for Step 2, on July 14, 2000, one round of free-product and static water 

level measurements was collected from the on-site wells. No free product was detected within any of the 

wells surveyed. Free product measurements and static water levels were collected using a Keck 

electronic Interface probe. All measurements were made from the top of the inner PVC riser pipe (TIC) 

and readings were recorded to the nearest 0.01 foot. Depth to water table ranged from 14.64 feet to 

18.95 feet TIC. A groundwater level measurement log sheet was completed and is included in 

Attachment F. 

2.2.3 Monitorina well Purqinq and Samplinq 

The four new wells plus four of the existing wells at Site 7 were sampled between July 11 and July 19, 

2000. Sample numbers and analysis are provided in Table 2-4. Sample locations are indicated on Figure 

2-l. 

All wells, with the exception of BN/l 1, were sampled using EPA quality assurance (QA) directives for low 

flow purging and sampling of groundwater monitoring wells (EPA Region III QA Directives, Bulletin 

QAD023, August 8, 1994). Because of a low water level, in BN/l 1, this well was sampled using the 

peristalic pump technique discussed in Step 1.’ An adjustable r&e, Redi-flow pump and Teflon lined 
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HDPE tubing was utilized for purging and sampling of the wells. The pump was placed at approximately 

the center of the saturated well screen prior to beginning purge activities. All welfs, with the exception of 

FD-MW-07-I (in which three well screen volumes purged) were purged a minimum of three well volumes 

and until monitored water quality parameters of three consecutive purge-water reading fell within 10 

percent of one another. Water quality field measurements were collected every 5-minutes and included 

pH, specific conductivity, temperature. dissolved oxygen, turbidity, and Eh/ORP. All water quality 

parameters were measured with a device utilizing a flow-through cell. In addition, wells FD-MW-07-S, 

FD-MW-07-I, FD-MW-10-S. BN/l 1, FD-MW-03-S., and FD-MW-04-S were also monitored for natural 

attenuation parameters of carbon dioxide. dissolved oxygen, ferrous iron, and’hydrogen sulfide using field 

test kits. The water level in each well and the flow rate of the pump were also monitored to assure that 

the wells were not purged at a higher rate than the natural yield of the formation. Except for VOCs in well 

FD-BN/ll, all well samples were collected by filling the appropriate sample jars directly from the pump 

discharge tubing. Because there was Inadequate water in Well FD-BN/l 1 (2 feet), this well was sampled 

using a peristaltic pump and HDPE tubing and VOC samples were collected using the soda straw 

method. All water quality parameters and data collection times were the same as obtained from all other 

wells sampled at Site 7. Samples were collected as noted in section 2.1 .l above. Groundwater sample 

log sheets, low flow purge data sheets, and natural attenuation parameter log sheets were completed for 

*a_ each well and can be found in Attachment G along with chain of custody forms. 

2.2.4 Hvdraulic Conductivitv Testing 

In-situ hydraulic conductivity tests (slug tests) were performed in seven of the permanent monitoring wells 

in the Fuel Depot Area on October 3, 2000. Testing included six shallow wells and one intermediate well. 

Nearly instantaneous water level changes were induced in the wells by quickly withdrawing or inserting a 

PVC slug of known dimensions for the rising head and falling head tests, respectively. Thle subsequent 

water level changes during recovery were measured using a pressure transducer and automatic data 

logger. All down-hole slug testing equipment was decontaminated before and after use in each well. 

Rising head tests only were performed in the six shallow wells where the static water level is below the 

top of the screened interval. Both rising head and falling head tests were recorded in intermediate well 

FD-MW-07-I where the static water level is above the top of the screened interval and gravel pack. Each 

test was performed twice and recorded separately to confirm the results. 

^<. ‘” 

The slug test water level data were plotted as the change in head versus elapsed time and were analyzed 

using the Bouwer and Rice technique (the second falling head test recorded in FD-MW-07-l was not 

analyzed due to poor data quality). An assumed aquifer thickness of 55 feet was used in the calculations. 

The aquifer thickness estimate is based on an average depth to local aquiclude deposits of about 70 feet 

below the ground surface and an approximate depth of 15 feet below the ground surface to the top of the 
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water table aquifer. All other parameters were obtained from well construction logs and field 

measurements of static water level and well total depth. 

The results of the stug test analysis are presented in Table 2-5. Slug test raw data, plots, and 

calculations are included in Attachment H. 

2.2.5 Anaiflical Results 

The analytical results for the six permanent monitoring wells tested for MNA parameters are presented in 

Table 2-6 and Attachment I. Also included in this table are the analytical results for the newly installed 

monitoring wells FD-MW-08-S and FD-MW-09-S, which were sampled for VOCs and TPH analysis only. 

Well locations are presented in Figure 2-l. 

During the monitored natural attenuation sample event mentioned above, detected VOCs consisted of 

benzene, toluene, ethylbenzene, and xylenes. Freon 113 was also detected in monitoring well FD-MW- 

07-l at a maximum concentration of 17 pg/L. Freon has been detected in two other wells in the area and 

will be specifically addressed in the Corrective Measures Study. 

In addition, groundwater from six monitoring wells sampled was analyzed for biodegradation indicators. 

Each of these MNA parameters is discussed as follows. During the biodegradation of organics, 

biochemical oxygen demand (BOD) represents both biological and chemical reactions in groundwater 

that can occur over a 5 day period and consume elemental oxygen. For most applications, the BOD is a 

measure of biodegradable organic% dissolved iron, and to a lesser extent dissolved manganese. 

Chemical oxygen demand measures these same constituents plus more complex organics that are not 

amenable to biodegradation over a 5 day period. 

Dissolved oxygen levels greater than 1 .O mg/L are indicative of an aerobic environment. Under aerobic 

conditions, natural bacteria present in the aquifer use oxygen and petroleum hydrocarbons for energy and 

cell growth and produce carbon dioxide as a waste product. Therefore, the absence of dissolved oxygen 

and the presence of elevated carbon dioxide cdncentrations in groundwater, relative to the upgradient 

monitoring well, are generally direct evidence of biodegradation. Biodegradation rates for most petroleum 

compounds are more rapid under aerobic conditions. The dissolved oxygen concentration in the 

upgradient monitoring well FD-MW-03-S is 7.17 mg/L indicating that the groundwater entering the site is 

aerobic. Similarly, the dissolved oxygen concentration in an in-plume well near the upgradient edge of 

the site had a dissolved oxygen reading greater than 1.0 mg/L. However, instrument error is suspected 

with this reading, because the ORP reading was negative in this well. The balance of the in-plume wells 

(FD-MW-07-I, FD-MW-1 O-S, and BN/l 1) had depressed dissolved oxygen concentration& and depressed 

ORP readings indicating that the residual oxygen in the aquifer h&s been consumed. In the downgradient 
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shallow wells, dissolved oxygen concentrations greater than 1.0 mg/L and positive ORP readings were 

noted, indicating that aerobic conditions were again present. 

Once the available free oxygen is consumed, bacteria will use other natural compounds in the aquifer 

such as sulfates, nitrates, iron, and manganese to react with the petroleum compounds to form energy 

and cell growth (anaerobic biodegradation). .Carbon dioxide is also formed in these reactions, however, 

methane, chloride (if chlorinated compounds are present), nitrite, sulfide, dissolved iron (ferrous iron), and 

dissolved manganese (divalent manganese) are also formed. The presence of these other compounds 

suggests that anaerobic biodegradation of the petroleum hydrocarbons is also occurring. 

Figure 2-7 illustrates MNA BTEX contamination following the path of groundwater, from up-gradient to 

down-gradient monitoring wells. Figure 2-8 illustrates methane concentration along the site, while BOD 

and chemical oxygen demand (COD) are illustrated on Figure 2-9. 

Overall, the analytical results from this investigation provide direct evidence that biodegradation of the site 

petroleum hydrocarbons is occurring. 

.I_ 2.2.6 Historical Contaminant Miqration Trends 

The second element of the MNA evaluation is to evaluate plume stability over time. Ideally, long term 

data from within the groundwater plume and downgradient areas are used to track the stability of the 

plume. Representative samples are collected at regular intervals from permanent monitoring wells and 

evaluated to ensure that plume contaminants are not migrating adversely. Currently for this site, only 

limited long term data is available. Some data is available from Grumman studies in the late 1980s. The 

Navy’s Site Investigation in 1991, and the RFI investigations in 1994, 1995, and 2000 present more detail. 

This data is summarized in Table 2-7 and represents site wells in which there is at least 5 years of history. 

Wells FD-MW-04-S, FD-MW-05-S FD-MW-06-S and 24 represent groundwater in or near the likely 

. source area at Site 7 (namely the former underground storage tank area). Based on a review of this data 

over a 5 to 10 year period in the source area, there is no obvious trend with the results either increasing 

or decreasing. Fluctuations of a factor of three to four in chemical concentrations are apparent but may 

result from seasonal, dissolution, equilibrium, and/or biodegradation rate variables. 

Data from two downgradient or near downgradient wells (wells 16 and 19), are also presented. In well 

16, BTEX concentrations increased from nondetect values to as high as 24 ug/L for ethylbenzene. In well 

,- i 19, BTEX concentrations decreased from a high of 800 ug/L to a nondetect value (5 ug/L). 
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TABLE 2-1 

SUMMARY OF STEP 1 SAMPLES (CURRENT CONDITIONS) 
SITE 7 - FUEL DEPOT AREA 

NWIRP CALVERTON. NEW YORK 

1 WELL NUMBER ) SAMPLE IDENTIFICATION 1 SAMPLE ANALYSIS 

FD-MW-01 -S FD-GWOl S-00 

FD-MW-03-2 FD-GW03S-00 

VOCs, TPH (GRO & DRO) 

VOCs, TPH (GRO & DRO) 

FD-MW-04-S 

FD-MW-06-S 

FD-MW-07-S 

FD-GW04S-00 

FD-GW06S-00 

FD-GW07S-00 and 

VOCs; TPH (GRO & DRO) 

VOCs, TPH (GRO & DRO) 

VOCs, TPH (GRO & DRO) 

FD-MW-05-S. 

BR/D 

GWFD-030200 (duplicate) 

FD-GW05S00 

FD-GWGRD-00 

VOCs, TPH (GRO & DRO) 

VOCs, TPH (GRO & DRO) 

BN/l 1 ] FD-GWGRI l-00 ( VOCs, TPH (GRO & DRO) 

) FD-GWGR19-00 1 VOCs, TPH (GRO & DRO) 1 

4 FD-GWGR4-00 VOCs, TPH (GRO & DRO) 

16 FD-GWGR16-00 VOCs, TPH (GRO 81 DRO)’ 

24 FD-GWGR24-00 VOCs, TPH (GRO & DRO) 

Notes A 

VOCs = volatile organic compounds 

TPH (GRO & DRO) = Total petroleum hydrocarbons (gasoline range organics & diesel range organics) 



TABLE 2-2 

INITIAL GROUNDWATER ANALYTICAL RESULTS FOR DELINEATING GROUNDWATER PLUME 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

PAGE, 1 ‘OF 2 

I CHFMICAL I FD-MW-01-S 1 FD-MW-03-S 1 FD-MW-04-S 1 FD-MW-05-S 1 FD-MW-06-S FD-MW-07-S 
. . ,^ ce Area) (Down-gradient- -..- . . . . -. .- 

Volatile Organic Compounds (WL) 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES, TOTAL 
FREON 113 

(Side-gradient) 

ND 
ND 
ND 
ND 
ND 

(Up-gradient) (Source Area-North) (Down-gradient- (YOUI 
South) I Center) I 

ND ND ND ND ND 

ND 5.2 J ND ND ND 

ND 120 110 28 ND 

2.2 J 1100 460 170 ND 

ND ND ND ND ND 

Total Petroleum Hydrocarbons (mg/L) 
DIESEL RANGE ORGANICS I 0.15 I 0.47 I 0.85 I 1.0 I 3.0 I 0.56 

GASOLINE RANGE ORGANICS ND ND 1 2.6 1.7 4.0 ,. ND I 

Notes L 
ND = Not Detected 
Other VOCs not detected 
The directions in parentheses below the monitoring well names indicate location of well in reference to plume (see Figure 2-1) 



TABLE 2-2 

INITIAL GROUNDWATER ANALYTICAL RESULTS FOR DELINEATING GROUNDWATER PLUME 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

PAGE 2 OF 2 

CHEMICAL 

Volatile Organic Compounds @g/L) 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES, TOTAL 

FREON 113 

4 

(Source Area- 
Center) 

ND 
140 
290 

2300 

ND 

BNlll 16 BW19 FD-GWGRD-00 
(Down-gradient- (Down-gradient- (Down-gradient- 

Center) South) North) 
(Up-grziient-North) (Dow;;y;ient- 

1 

6 J ND ND 8.8 J ND 
550 1.2 J ND 28 ND 
220 3.7 J ND 83 ND 
1100 24 ND 390 3.9 J 

ND 13 J ND ND ND 

Total Petroleum Hydrocarbons (mg/L) 
DIESEL RANGE ORGANICS 1 3.4 I 39 I ’ 0.25 I 2.1 I 1.1 I 1.2 
GASOLINE RANGE ORGANICS I, 5.8 11 ND 1.2 1.7 0.29 

Notes: 
ND = Not Detected 
Other VOCs not detected 
The directions in parentheses below the monitoring well names indicate location of well in reference to plume (see Figure 2-l) 



., 

TABLE 2-3 

MONITORING WELL CHARACTERISTICS SUMMARY 
SITE 7 - FUEL DEPOT 

NWIRP CALVERTON, NEW YORK 

Monitoring Well Total Depth’ Approximate Screened 

Number (feet) Depth to Water’ Interval Depth 

FD-MW-07-I 42 12 32 - 42 

FD-MW-08-S 20 12.5 

FD-MW-09-S 20 12 10-20 

FD-MW-1 O-S 20 12.1 10-20 

1 in feet below grade. Readings obtained during monitoring well installation. 



TABLE 2-4 

SUMMARY OF STEP 2 (MNA) SAMPLES 
SITE 7 - F,UEL DEPOT AREA 

NWIRP CALVERTON, NEW YORK 

Well Number Sample identification 

FD-MW-07-S FD-GW07S-00 

FD-MW-07-I FD-MW071-00 

FD-MW-1 O-S FD-GW 1 OS-00 

Sample Analysis 

VOCs, TPH (DRO & GRO) 
BTEX, and natural attenuation 
parameters 

VOCs, TPH (DRO & GRO) 
BTEX, and natural attenuation 
parameters 

VOCs, TPH (DRO & GRO) 

I 

FD-BN/l 1 * 

FD-MW-03-S 

FD-MW-04s 

FD-MW-08-S 

FD-MW-09-S 

1 FD-GW34D-o()* (VOCs only) 1 BTEX, and natural attenuation 1 
parameters 

FD-MWERMl BN’ VOCs, TPH (DRO & GRO) 

FD-GWFD-071900* BTEX, and natural attenuation 
parameters 

FD-GW03S-00 VOCs, TPH (DRO & GRO) 
BTEX, and natural attenuation 
parameters 

FD-GW04S-00 VOCs, TPH (DRO & GRO) 
BTEX, and natural attenuation 
parameters 

FD-GW08S-00 VOCs, TPH (GRO & DRO) 

FD-GW09S-00 VOCs, TPH (GRO & DRO) 

Notes: 

VOCs = volatile organic compounds 

TPH (GRO) = total petroleum hydrocarbon (gasoline range organics) . 

TPH (DRO) = total petroleum hydrocarbons (diesel range organics) 

BTEX = benzene, toluene, ethylbenzene, and xylene 

Natural attenuation parameters consist of BOD, COD, TOC, alkalinity, nitrate, nitrite, dissolved 

manganese and iron, methane, sulfate, carbon dioxide, orfhophosphate, and sulfide. 



TABLE 2-5 

HYDRALIC CONDUCTIVITY TEST RESULTS 
SITE 7 - FUEL DEPOT AREA 

NWIRP CALVERTON,.NEW YORK 

FD-MW-06-S Rising Head 1 

Well Number 

FD-MW-04-S 

Rising Head 

FD-MW-05-S 

Risina Head 

Hydraulic Conductivity, 

Test 1 (cmkec) 

1.50-01 

1.97E-01 

9.1 OE-02 

1.80E-01 

2.38E-01 

‘1.38E-01 

9.02E-02 

1.54E-01 

FD-MW-07-I Falling Head 

FD-MW-07-I Rising Head 

FD-MW-08-S Rising Head 

FD-MW-09-S Rising Head 

FD-MW-1 O-S Rising Head 

Not Analyzed 

8.93E-02 -1 

2.36E-01 

1.61 E-01 

8.76E-02 

1.54E-01 

i ’̂ . 



TABLE 2-6 

MONITORED NATURAL ATTENUATION GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

CHEMICAL 

I 
Volatile Organic Compounds @giL) 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES, TOTAL 
FREON 113 

PAGE 1 OF 2 
FD-MW-03-S FD-MW-04-S FD-MW-07-t 
(Up-gradi.ent) Source Area-North (Down-gradient- 

FD-MW-07-S 
(Down-gradient- 

I I I Center) I Center) I 

ND ND ND ND 
ND 14 J ND ND 
ND 500 ND ND 
ND 4800 2.1 J ND 
ND ND 17 ND 

Biodegradation Indicators (mg/L) 
~BIOCHEM~CAL OXYGEN DEMA - 

. .- I - 
-I ND NU ND 3.9 NU 

[CARBON DIOXIDE ND 2.2 ND ND 
ND ND ND ND 
2.8 4.4 a.2 5.4 

7.17 9.69 0.22 4.79 

CHEMICAL OXYGEN DEMAND 
CHLORIDE 
DISSOLVED OXYGEN 
HYDROGEN SULFIDE I 2.0 I 0.5 I 0.3 I 0.0 
METHANE ND 0.19 0.087 0.032 [NITRATE ! 2.8 I 0.37 ! 0.3 ! ND 
NITRITE I ND I ND I ND I ND 
ORTHOPHOSPHATE ND ND ND ND 

(SULFATE I 5 I 2.2 I 19.8 I 8.7 
ND ND ND ND 

I SULFIDE 
TOTAL ALKALINITY 30.8 49.5 I 21.2 I 8.7 
TOTAL ORGANIC CARBON ND 1.6 1.4 1 :l 

OXIDATION REDUCTION POTENTIAL 66.1 -60 I 15.6 I la4 1 

lnorganics (ug/L) 
DISSOLVED IRON I ND I 3750 I ND I .37ao 
MANGANESE ND 33 339 138 I 

Total Petroleum Hydrocarbons (mg/L) 
DIESEL RANGE ORGANICS I ND I 0.99 I 0.38 I ND 
GASOLINE RANGE ORGANICS ND 4.8 ND ND 



TABLE 2-6 

MONITORED NATURAL ATTENUATION GROUNDWATER ANALYTICAL RESULTS 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

CHEMICAL 

I 
Volatile Organic Compounds @glL) 
BENZENE 
TOLUENE 
ETHYLBENZENE 
XYLENES, TOTAL 
FREON 113 

PAGE 2 OF 2 
FD-MW-08-S FD-MW-09-S FD-MW-10-S BNll 1 

(Down-gradient- (Down-gradient- (Down-gradient- (Down-gradient- 

I South) I .North) I Center) I Center) I 

ND ND 1.3 J ND 
ND ND 3.2 J 75 
ND ND 28 33 
ND ND 84 170 
ND ND ND ND 

Biodegradation Indicators (mg/L) 
BIOCHEMICAL OXYGEN DEMAND 
CARBON DIOXIDE 
CHEMICAL OXYGEN DEMAND 
CHLORIDE 
DISSOLVED OXYGEN 
HYDROGEN SULFIDE 
METHANE 
NITRATE 
NITRITE 
ORTHOPHOSPHATE 
SULFATE 
SULFIDE 
TOTAL ALKALINITY 
TOTAL ORGANIC CARBON 
OXIDATION REDUCTION POTENTIAL 

NA NA 4.6 42.6 
ND ND ND 16 
NA NA 33.9 237 

NA NA 3.1 3.2 
5.50 4.83 I,.35 0.36 
NA NA 0.3 5.0 
NA NA 1.6 1.0 
NA NA ND ND 
NA NA ND ND 
NA. NA 0.5 ND 
NA NA 3.6 2.4 
NA NA ND 4.2 
NA NA 72.2 222 
NA NA nr) .,r. 

111 241 I -98.8 I -168.3 I 

lnorganics (&L) 
DISSOLVED IRON I NA I NA I 8630 I 7080 

MANGANESE NA NA 173 85.6 

Total Petroleum Hydrocarbons @g/L) 
DIESEL RANGE ORGANICS I 0.14 I 0.16 I 2.1 I 27 

GASOLINE RANGE ORGANICS ND ND 0.83 5.7 

Notes: 
ND = Not Detected 
NA = Not Analyzed 
Acetone and 2-Butanone were detected in three and one samples, respectively, and are believed to be lab contaminants. 
The value of Total Organic Carbon is reported as a Non-Detect for monitoring well BN/i 1 as a result of matrix complications 

(actual detection near 100 mg/L). 
Biodegradation Indicators Ethane and Ethene were analyzed but not detected. 
niscnlvc?d Oxvoen and Hvdrooen Sulfide tests were conducted in the field, rather than at the lab. -. ^ .\ 



TABLE 2-7 

COMPARISON OF HISTORICAL GROUDWATER DATA (ug/L) 
SITE 7 - FUEL DEPOT 

NWIRP CALVERTON, NEW YORK 

Well 
Identification 

FD-MWO4-S 

FD-MW05-S Source Area Auaust 1994 1 I I 26 I 29 

FD-MWOG-S Source Area 

24 Source Area 

16 Downgradient 

19 Downaradient 

Location 

Source area 

Sample Date 

August 1994 

March 1995 

Februarv 2000 

Benzene Toluene Ethylbenzene 

33 180 

45 200 

5.2 120 

Xylene 

-- 1,550 

1,600 

1,100 

Julv 2000 

March 1995 
J 

February 2000 110 460 

August 1994 160 290 2400 

March 1995 23 145 855 

Februarv 2000 28 170 

May 1990 

August 1991 

February 2000 

June 1989 

March 2000 

June 1989 

March 2000 

2 68 23 182 

14 130 84 450 

8.8 28 83 390 

1.2 24 13 

800 24 58 89 

Blank indicates a nondetect value. 

1989 to 1991 data are from former Northrop Grumman reports that can be found in the 1992 SI report (HNUS 1992). 
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Notes: 
(1) Results are based on sampling that occurred in February and July 2000. 
(2) The following locations are histatc samples added to establish plume boundaries: 

FDSIMWISS, JFIWOSNJFSBO6A, FDTWOS, FDTWOS, and FDTW, 1. 
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Notes: ----I\ 
(1) Results are based on sampling that occurred in February and July 2000. 
(2) The following locations are historic samples added to establish plume boundaries: l---i 

FDSMWISS, JFTWOSANFSBCE.4 FDTWOL FDTWOg, and FDTWII. 
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FIGURE 2-6 

INITIAL BTEX GROUNDWATER DETECTIONS (APRIL 2000) 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 
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FIGURE 2-7 

MONITORED NATURAL ATTENUATION BTEX GROUNDWATER DETECTIONS (JULY 2000) 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 
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FIGURE 2-8 

MONITORED NATURAL ATTENUATION GROUNDWATER DEGRADATION INDICATORS (JULY 2000) - METHANE 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS tNDUSTRlAL RESERVE PLANT 
CALVERTON, NEW YORK 
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FIGURE 2-9 

MONITIRED NATURAL ATTENUATION GROUNDWATEd DEGRADATION INDICATORS (JULY 2000) - BOD, COD 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS JNDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

t ~- -- -.-. ..:: .L -.. , 

350 

300 

250 
2 
2) 

g 
.E 200 
H 
3 150 

ii 
0 

o 100 

50 

‘. 0 

I-e-BOD -=-COD/ ._. ~~ -- . 

Sample Lochtions 
(Upgradient -> Downgradient) 



3.0 BIOSCREEN MODELING 

3.1 MODEL DESCRIPTION 

BIOSCREEN is simple, analytical, groundwater transport model that simulates the advection of a single 

contaminant in one dimension and the dispersion of the contaminant in two or three dimensions. The 

starting mass and dissolved concentration of a contaminant at the source are user-defined. As the 

contaminant migrates down-gradient. dispersion, adsorption, and biodegradation affect the contaminant 

concentration. Biodegradation can be included as a first-order decay term, or can be modeled as an 

instantaneous reaction that IS controlled by the stoichiometric amounts of electron acceptors in the 

ambient groundwater. BIOSCREEN was developed as a screening tool to help evaluate the natural 

attenuation of dissolved hydrocarbons at spill sites involving petroleum hydrocarbons. The U.S. 

Environmental Protection Agency, the Air Force Center for Environmental Excellence, and Groundwater 

Services, Inc. developed the model. The User’s Manual for this model (Newell et al., 1996) discusses in 

detail the mathematical development of the model code, the modeling assumptions, the input data 

requirements, and the limitations of the model. 

3.2 MODEL INPUT PARAMETERS 

Four different model runs were performed; one each for benzene, toluene, ethylbenzene, and xylenes. 

Table 3-1 lists the measured and estimated values of parameters that were entered as input parameters 

for the model runs. In each model run, the same values of hydraulic conductivity, hydraulic gradient, and 

porosity were used. The hydraulic conductivity is based on a single slug test in the shallowest portion of 

the aquifer. The hydraulic gradient is based on the groundwater elevations measured at the site along 

the centerline of the plume. The porosity value of 0.30 is estimated, based on values typically cited in 

scientific literature. The resulting seepage velocity is calculated to be 127 feet/year. The plume length 

was estimated to be roughly 400 feet long for purposes of estimating longitudinal arid transverse 

dispersivity values; the BIOSCREEN model estimates these values as explained in the Users Manual 

(Newell et al., 1996). 

The model runs are based on an assumed spill size of 1,680 gallons (about 5,400 kg) of JP-4 fuel. It is 

also assumed that the spill occurred in 1975. This starting mass of JP-4 was then multiplied by 0.74, 1.3, 

4.0, and 2.3 percent to arrive at the starting masses of benzene, toluene, ethylbenzene, and xylenes, 

respectively, in the source area. These percentages are based on the typical composition of JP-4 fuel. 

The biodegradation half-life is contaminant specific. The values used in the model runs are values that lie 

near the middle of the typical ranges that have been determined during field investigations and laboratory 
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studies (see Howard et al., 1991; Newell et al., 1996). The half-life values were adjusted from the mean 

for each contaminant to calibrate model-predicted concentrations match measured concentrations in 

monitoring wells. The calibrated half-lives of ethylbenzene, benzene, toluene, and xylenes for this site 

were 1 .O, 1.6, 1.2, and 4.0 months, respectively. 

The source area is considered to be the area that once contained the underground storage tanks, and 

includes the area where wells 4, FD-MW-05-S FD-MW-06-S FD-MW-04-S and BN/ll are/were located. 

Concentrations of contaminants found in these five wells between 1995 and 2000 were averaged and 

used to represent the concentration of contaminant in the source area (i.e., x = 0 feet) at time equals 25 

years. Contaminant concentrations found in well FD-MW-10-S represent the concentration at about 80 

feet down-gradient of the source at time equals 25 years. Contaminant concentrations found in well FD- 

MW-07-I represent the concentrations at about 200 feet down-gradient of the source at time equals 25 

years. 

Data were entered into the model for the instantaneous reaction alternative for representing 

biodegradation. The numbers are equal to 33 percent of the total available electron acceptors at the site. 

This was done because the mass of electron acceptors are being competitively used by each of the four 

primary contaminants, as well as the other non-hazardous organic compounds present in JP-4 and the 

groundwater system. The predictions for contaminant distributions using the instantaneous reaction 

option did not match the concentration data from the down-gradient monitoring wells. Therefore, the 

instantaneous reaction results for the model runs are presented for information and should not be used. 

3.3 MODELING RESULTS 

3.3.1 Benzene 

The input data used in the benzene run are presented in Figure 3-l. The starting mass of benzene in the 

source area used in this modeling is 40 kg. The range of half-lives presented in the literature for benzene 

range from as low as 0.02 up to 2 years (Howard et al., .1991; Newell et al., 1996). Presumably, the 

shorter half-lives will occur in aerobic groundwater systems and the longer half-life values occur under 

anaerobic groundwater conditions. In the model run for Calvetton Site 7, a half-life value of 0.2 years was 

used for the dissolved benzene in the plume. This value is the geometric mean of the values presented 

above and produced predicted concentrations that generally fit the concentrations measured at the site. 

The model-predicted distribution of benzene concentrations at 10, 25, and 50 years are displayed in 

Figures 3-2, 3-3, and 3-4, respectively (25 years is current conditions - 2000). The benzene values 

predicted at x = 80 feet at time = 25 years was 0.001 mg/L (Figure 3-3). The concentration detected in 

well FD-MW-IO-S, which corresponds to this distance and time, was 0.0013 mg/L (1.3 us/L). The model 
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predicted a benzene concentration of 0.000 mg/L at 200 feet distance at time = 25 years. E3enzene was 

not detected in well FD-MW-07-I, which corresponds to this distance. Therefore, the model results match 

relatively well with the measured concentrations in the two down-gradient wells. Note that at time equals 

25 years, benzene concentrations in the plume near the source area would be approximately 0.003 mg/L. 

This value compared reasonably well with the, observed concentration of nondetected to 0.0088 mg/L. 

3.3.2 Toluene 

The input data used in the model run for toluene are shown on Figure 3-5. The starting mass in the 

source area used in the model was 70 kg. The starting soiute concentration in 1975 at the source was 

estimated to be 7.0 mg/L. The solute biodegradation half-life was estimated to be 0.10 years. This value 

falls within the range of half-lives presented by Howard et al. (1991) and Newell et al. (1996). The 

distribution of contaminants in the plume centerline at 10 years (1985), 25 years (2000), and 50 years 

(2025) are shown in Figures 3-6, 3-7, and 3-8, respectively. Note that the first order decay curves are the 

appropriate curves to evaluate. At time = 25 years (Figure 3-7), the predicted concentrations at 0, 80, 

and 200 feet were 0.248. 0.004. and 0.000 mg/L, respectively. Toluene concentrations recently detected 

in the source area, and 80 and 200 feet down-gradient were about 0.283 (average of five source area 

wells), 0.0032 (FD-MW-IO-S), and 0.000 mg/L (FD-MW-07-I). These values match very well with the 

model-predicted values at time equals 25 years. At time equals 50 years (2025, Figure 3-8), the highest 

predicted concentration of toluene is 0.009 mg/L at the source. 

3.3.3 Ethvlbentene 

The input data used in the model run for ethylbenzene are shown on Figure 3-9. The starting mass in the 

source area was estimated to be 216 kg. This mass is based on the assumptions that 5,4.00 kg of JP-4 

was released in 1975, and that ethylbenzene constitutes 4.0 percent of the fuel by weight. The starting 

solute concentration in 1975 at the source was estimated to be 7.5 mg/L. The solute biodegradation half- 

life was estimated to be 0.08 years. This value falls within the range of half-lives presented by Howard et 

al. (1991) and Newell et al. (1996). The distribution of contaminants in the plume centerline at 10 years 

(19$5), 25 years (2000), and 50 years (2025) are shown in Figures 3-10, 3-l 1, and 3-li!, respectively. 

Note that the first order decay curves are the appropriate curves to evaluate. At time = 25 years (Figure 

3-ll), the predicted ethylbenzene concentrations at 0, 80, and 200 feet were 2.222, 0.026, and 0.000 

mg/L, respectively. Ethylbenzene concentrations recently detected in the source area, and 80 and 200 

feet down-gradient ranged up to 0.5 (average of five source area wells), 0.028 (FD-MW-IO-S), and 0.000 

mg/L (FD-MW-07-I), respectively. The values for the two down-gradient wells match very well with the 

model-predicted values at time equals 25 years. The measured concentrations in the source area are 

less than the model-predicted value, indicating that the model may be conservative in the source area. At 

time equals 50 years (2025, Figure 3-12), the highest predicted concentration of ethylbenzene is 0.659 
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mg/L at the source. The amount of time predicted by the model for ethylbenzene to drop to 0.005 mg/L 

(the MCL) throughout the site is on the order of 150 years. 

3.3.4 . Xvlenes 

The input data used in the model run for xylenes are shown on Figure 3-13. The starting mass in the 

source area was estimated to be 124 kg. This mass is based on the assumptions that 5,400 kg of JP-4 

was released in 1975, and that xylenes constitutes 2.3 percent of the fuel by weight. The starting solute 

concentration in 1975 at the source was estimated. to be 9.0 mg/L. The solute biodegradation half-life 

was estimated to be 0.33 years. This value falls within the range of half-lives presented by Howard et al. 

(1991) and Newell et al. (1996). The distribution of contaminants in the plume centerline at 10 years 

(1985), 25 years (2000), and 50 years (2025) are shown in Figures 3-14, 3-15, and 3-16, respectively, 

Note that the first order decay curves are the appropriate cumes to evaluate. At time = 25 years (Figure 

3-15), the predicted xylenes concentrations at 0, 80, and 200 feet were.0.678, 0.084, and 0.003 mg/L, 

respectively. Xylenes concentrations recently detected in the source area, and 80 and 200 feet down- 

gradient were about 1.232 (average of five source area wells), 0.084 (FD-MW-10-S), and 0.0021 mg/L 

(FD-MW-07-l), respectively. The values for the two down-gradient wells match extremely well with the 

model-predicted values at time equals 25 years. The measured concentrations in the source area are 

greater than the model-predicted value. At time equals 50 years (2025, Figure 3-16), the highest 

predicted concentration of xylenes is 0,051 mg/L at the source. The amount of time predicted by the 

model for xyleoes to drop to 0.005 mg/L (the MCL) everywhere is on the order of 75 years. 

3.4 MODEL RESULTS OF HYPOTHETICAL SOURCE REMOVAL SCENARIO 

Four new model runs were performed, using output results from the previous four runs at time equals 25 

years (i.e., year 2000) as the starting conditions. The mass of each contaminant at the source was 

reduced by 90 percent, thereby simulating source remediation using possible methods. Thus, the starting 

mass of benzene, toluene, ethylbenzene, and xylenes at the source in 2000 was set at ~0.1, 0.25, 6.4, 

and 0.93 kg, respectively.. Using these new masses at the source, the time required for the four 

contaminants to fall below their respective MCLs everywhere in the model was on the order of 5 to 10 

years. Thus, by reducing the contaminant mass at the source by 90 percent, the time necessary for 

contaminant concentrations to fall beneath the MCLs will be reduced from a predicted 150 years to about 

10 years or less. 
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TABLE 3-1 

VALUES OF INPUT PARAMETERS USED IN BIOSCREEN MODEL RUNS 
SITE 7 - FUEL DEPOT 

NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
CALVERTON, NEW YORK 

Starting Mass al Source 

Lonqitudinal Dispersivity 
Transverse Dispersivity 

Vertical Dispersivity 

Solute Halflife (1st order decay) 

Source Halflife (1st order decay) 

n 16.1 
n f.6 
n 0.0 

years 0.2 
months 1.6 
years 2.0 

Ithylbenzene Toluene Xylene Comment 

Estimated, based on vertical distribution of 

20 20 20 

216 70 124 

contaminants 

Estimated, based on percentages of benzene, toluene 
ethylbenzene. and xylene typically found in JP-4. 
Assumes spill of 5,400 kg of JP-4 in 1975. 

7.5 26.0 

0.041 0.041 
116 116 

0.0009 0.0009 
0.3 0.3 
127 127 

Estimated to be equal to 5% of contaminant solubilily 
9.0 in water 

0.041 FD-MW-04-S 
116 

From slug test conducted in well 

0.0009 Measured using on-site groundwater elevations 
0.3 Rough estimate for unconsolidated sediments 
127 Calculated. V, = Kiln 

16.1 16.1 16.1 Estimated by model (Newell et al, 1996) 
1.6 1.6 1.6 Estimated by model (Newell et al, 1996) 
0.0 0.0 0.0 Estimated by model (Newell el al, 1996) 

0.08 0.1 0.33 Within ranges suggested by Howard et al. (1991) and 
1.0 1.2 4.0 Newell et al. (1996) 

10.0 1.0 7.0 Calculated by BIOSCREEN (Newell et al., 1996: 

. . 1 



1. HYDROGEOLOGY 
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ol- e or 
Hydraulic Conductivity K 4.1 E-02 (cdsec) 
Hydraulic Gradient i 
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FIGURE 3-1. Input Data for Benzene Modeling Run Starting in Year 1975 



r ? 

DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/L al Z=O) 

Distmrcc fi’om Source (f?) 

TYPE OF MODEL 0 20 40 60 80 100 120 140 160 160 200 

No Degradation 0.364 0.387 0.407 0.422 0.435 0.447 0.460 0.474 0.489 0.505 0.522 
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Field Data from Site 
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-C 1st Order Decay -,nstar’----..- “---.?-- -. I .^ I 
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Time: 
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FIGURE 3-2. Concentrations of Benzene along the Plume Centerline in 1985 



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L al %=O) 
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FlGURE 3-3. Concentrations of Benzene along the Plume Centerline in 2000 
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HGURE 3-4. Concentrations of Benzene along the Plume Centerline in 2025 
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-’ 

FIGURE 3-5. Input Data for Toluene Modeling Run Starting in Year 1975 



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L nl Z=O) 
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FIGURE 3-6. Concentrations of Toluene along the Plume Centerline in 1985 



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L at 2~0) 

- 1st Order Decay -C Instantaneous Reaction -C No Degradation :: Field Data from Site 
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150 

Time: 
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FIGURE 3-7. Concentrations of Toluene along the Plume Centerline in 2000 



DiSSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L at Z=O) 
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FIGURE 3-8. Concentrations of Toluene along the Plume Centerline in 2025 
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FlGURE 3-9. Input Data for Ethylbenzene Modeling Run Starting in Year 1975 



DISSOLVED HYDROCARl3ON CONCENTRATION ALONG PLUME CENTERLINE (q/L at Z=O) 

+ 1st Order Decay -C Instantaneous Reaction -C No Degradation :: Field Data from Site 
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FIGURE 3-10. Concentrations of Ethylbenzene along the Plume Centerline in 1985 
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Distawefrorir Sowce (ft, 

TYPE OF MODEL 0 20 40 60 80 100 120 140 160 180 200 

2.222 2.248 2.248 2.215 2.168 2.120 2.074 2.031 1.992 1.957 1.925 

1st Order ikcav 2.222 0.741 0.244 0.079 0.026 0.008 0.003 0.001 0.000 o.ooa 0.000 

Inst. Kcarlion 0.328 0.356 0.369 0.364 0.350 0.334 0.318 0.303 0.288 0.274 0.262 

Field Data from Site 

100 150 
Distance From Source (ft) 

Time: 

25 Years II 

250 

i Recalculate This 

i i Sheet 

FIGURE 3-l 1. Concentrations of Ethylbenzene along the Plume Centerline in 2000 



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L at Z=O) 
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FIGUlX 3-12. Concentrations of Ethylbenzene along the Plume Centerline in 2025 
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FIGURE 3-13. Input Bata for Xylene Modeling Run Starting in Year 1995 



DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/L at Zro) 

TYPE OF MODEL 0 20 40 60 80 100 120 140 160 160 200 
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FIGURE 3-14. Concentrations of Xylene along the Plume Centerline in 1985 
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FIGURE 3-15. Concentrations of Xylkne along the Plume Centerline in 2000 



DlSSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (q/l.. at Z=O) 
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FIGURE 3-16. Concentrations of Xylene along the Plume Centerline in 2025 



4.0 SUMMARY AND CONCLUSIONS 

The potential success of MNA is evaluated using three elements, namely evidence of biodegradation, 

plume stability, and modeling. Based on the site specific data presented in Section 2.0, there is strong 

evidence that biodegradation is occurring at the site. This evidence includes the decrease in oxygen and 

the increase in methane, carbon dioxide, and other parameters across the site. 

Plume stability is not as well demonstrated for this site, however, BTEX compounds are not consistently 

detected in down gradient wells at distance equal to approximately one year of migration from the source 

areas (127 feet) indicating that contaminant migration is not rapid. However, BTEX concentrations have 

not changed significantly in the source area over the last decade. 

The BIOSCREEN model runs and results found in Section 3.0 support the position that the contaminant 

plume at Site 7 is relatively stable. However, the plume is likely to remain for an extended period of time 

(estimated to be 150 years). In the event the source area treatment is implemented and operated to 

achieve 90% mass removal, then MCLs could be achieved in the groundwater in as little as 10 years. 
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099908/P R-l 



;, -6 

ATTACHMENT A 

GROUNDWATER LEVEL MEASUREMENT LOG SHEETS 

STEP 1, FkBRUARY 2000 



TETRA TECH NUS INC. Fax :4129214040 Sep 26 2000 8:40 P.06 

l n Trh NUB. Inc. -WATER LEVEL MEAS- SHEET 



ATTACHMENT B 

GROUNDWATER SAMPLE LOG SHEETS, GROUNDWATER PURGE DATA SHEETS, CHAIN OF 

CUSTODY FORMS 

STEP 1, FEBRUARY 2000 



TETWR TECH NUS INC. Fax :4129214040 Sep 26 2000 8:44 P.25 

I ma 
Tmtn TMh NU6. Inc. GKUUNUWA I tt4 FAMPLE LOG SHEET 

\ J 
P8J8L OfA 

Project Site Name: NWIRP C~lverton Sample ID No.: FD-Oblr01 SQO 
Project No.: N4S70 s8mph LCC6tiOfl: FD-M\nl.Ol-6 

Sampled By: 6. PehlDkoN. Ghtckon 
[] Domestic Well Data C.0.C No.: 
1 Monitoring Well Data Type of Sample: 
fl Other Well Type: . 1 Low Concentration 
[] Q/a Sample Type: [I High Concentration 

TCL v’ocr 
TPH (GRO) 

TPH (DRO) 

40 mL glrrs vld 
40 mL glr~8 vial 

1 L amtw glass 

1 

1 

! 

, 

I 



0 R Tetra Tech NUS, Inc. GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: NVVlRP Calverion WElL ID.: FIIMw-ul-s 
PRqJECl NUMBER: la4570 DATE: f’ ?- Of- Ou 

Coinments 



TETRQ TECH NUS INC. Fax :4129214040 ‘.Sep 26 2000 8:43 P.23 

Tetn Tech NM, Inc. GROUNDWAfER SAMPLE LOG SHEET 

t 
Project Site Name: NWIRP Celvenon 

ProJect No.: ’ N4570 

SamDie ID No.: FD-QW0:iS-W 

u Domestic Well Data 

A 
Monltorlng Well Data 

u Other Well Type: 
fl QA Sampie Type: 

Semble Locatlon: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

1 Low Concentration 
fl High Concentration 

color j pH 00 

Time: Vbual 1 StBnderd I mskln 1 ‘C 

Dlamotar 6 Matsrlrl 



Irt;l Tetra Tech NIJS, Inc. GROUNDVVATER PURGE DATA SHEET 

PROJECT SITE NAME: NWRP Calvertw 
PROJECT NUMBER: N157D 

WELL ID.: FD-MW-WS 
DATE: y-1-00 

00 . . 
el 



Sep 26 2000, 8:42 P. 17 TETRQ TECH NUS INC. Fax :4129214040 

Tetm Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

Page/ of _Irl 

I ~rqect Site Name: 
Project No.: 

NWIRP C~lverto 

N4670 

I” 

Sample Locatlon: 
Sampled By: 

0 Domestlc Well Data 
1 Monitoring Well Date 
u Other Well Type: 
11 CIA Sample Type: 

Sempie ID No.: FD-c3WCI4S-00 

FD-MW-04-S 

9.W. Shtckon 

4h.h~ fe92 C.O.C. No.: 
Type of Sample: 

i Low Concentration 
fl High Concentration 

Date: t - 29 -& pH DO 
1 1 

Ahod. parleteltlo pump 

xritor Raadlnp @pm): 0 

Duplleata ID No,: 



Tetra Tech NUS. Inc. GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NWRP Calvwtan WELL ID.: FD-MW-04-s 
wwo DATE: od-dgoo 

PAGELOF_ld 



TETRFl TECH NUS INC. Fax:4129214040 Sep 26 2000 8:41 P.ll 

m TWJ Twh NUS. Inc GROUNDWATER SAMPLE LOG SHEET 
k J 

PqJe / of 2 

Project Slte Name: NWIRP Calvrrton Sample ID No.: FD-GWOflS40 

ProJect No.: N4670 Sample Location; m4w-aa-s 
Sampled By: 8. PolopktJV Bhkkon 

[] Domestic Well Data c.0.c. No.: 
x Monitorlnq Well Data Type of Sample: 

0 Other Walt Type: i Low Concentration 
[I CIA Sample Type: u High Concentration 



.O It Tetra Tech NUS, Inc. GROUNDWATER PURGE DATA SHEET 

PROJECTSITE NAME: NWIRP Calverton WELL ID.: 
PROJECT NUMBER: hi4570 DATE: 

f3MW46-S 
&I -29-00 

Commcr7ts 

SIGNATURE@): PAGEAOFJ 



TETRQ TECH NUS INC. Fax:4129214040 Sep 26 2000 8:44 P. 29 

m. Tstrr Tach NUS, inc GROUNDWATER SAMPLE LOG SHEET 

AllJlySiJ 

TCL VOCJ 

TPH (QRO) 

TPH (DRO) 

PfO8JWJth Contrlnrr Requkmentcl 

HCL 40 t?iL &jh& ViJi 

HCL 40 mL plasm vlal 

- &f/ 1 L amber glrrr 
sp oa* .ti” 1 

Voject Site Name: 
Jroject No.: 

NWIRP Cdwton 

N4670 

u Domestlc bVell Data 
J& Monktoring Well Data 
n Other Well Type: 
n QA Sample Type: fipu -$&.bd- r/~+?aL 

Sample ID No.: FD-GWO7S-00 

SamDIe Locatkon: FD-MW-0743 

Sampled By: S. PelepkoN. Shlckon 

C.O.C. No.: *a 
Type of Sample: 

i. Low Concsntration 
0 Hlgh Concentration 

ah: 3 -2 -Qb VOhJlllJ 6.C. Turbldlty 
1 

ORP ! Smhnlty 

JthOd: fJJftStJitk2 PWlp I\ I 

onltar Rardlnp (pp m): 17 .o 

/oil Csrlna Dlamstsr 6 Malerid 



cl It Tetra Tech NUS, Inc. GROUNDWATER PURGE.DATA SHEET 

PROJECT SITE NAME: WIRP Cabertm 
PROJECT NUMBER: N4570 

WELL ID.: FDWWl7S 
DATE: 3-;2-OCJ 



;..a a,:’ 
TETRQ TECH NUS INC. Fax :4129214040 Sep 26 2000 8:02 P. 15 

lrtl fetm Tech NUS. lnc GROUNDWATER SAMPLE LOG SHEET 
\ 4 

t Pa- 
Pro~act Site Name: Sample ID No.: F,..Q~s - QO 
Proled No.: NY5 7c Sample Locatlon: _ 

Sampted By: 
y Os 3 

2% 
u Domestic Well Data C.O.C. No.: 

&- 

6tihzka HT42 
1 Monitodng Wsll Data Type of Sample: 

I 1 Other Well Type: B Low Concentration 
[1 QA Sample Type: 0 High Conccntratlon 



GROUNDWATER PURGE DATA SHEET 

PROJECT SITE N&ME: NWIRP Calvuton 
PROJECT NUMBER: lw70 

WELL ID.: 
DATE: 



I 

TETRF, TECH NUS INC. Fax:4129214040 Sep 26 2000 8:40 P. 07 

Tab loch NW Inc. 

: 
GiOlJiDWATER SAMPLE LOG SHEET 

Page/_OI 2 

Pro)ect Slte Name: NWIRP Cdvwton Sample ID No.: FCM3WGIRD-00 

ProJect No.: N4-570 Sample LoCatkIn: BRlD 

Sempied By: s Pmlmpk:oN. shtokorm 

[] Domestlc Wall Data C.O.C. No.:, uwir &yp9/ 

u Monitoring Well Data Type of Semple: 
fi Other Well Type: 1 Low Concentration 
0 QA Sample Type: 0 Hlgh Concentration 

Dupkat~ ID No.: 



0 R Tetra Tech NW Inc. GROUNDWATER PURGE DATA SHEET 
W *.a 

PROJECT SflE NAME: plwIRP calvertul WELL ID.: 
PROJECT NUMBER: N4570 DATE: 

SIGhlATtJRE(S) PAGE_hOFA 



TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:41 P. 09 

Tmfn Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

PPfJO_L of 2 

Pro)ect Slte Name: NWIRP Crlvetlon 

Project No.: ’ N4570 

Sample ID No.: FD-QWQRl l-00 
Sample LOCatkm: BNIll 

Sempled By: 5. PeiopkwV. Shlckan 

[I Domestlc Well Data 
1 Monitoring Well Data 
[] Other Well Type: 
n QA Sample Type: 

C.O.C. No.: Q&@&&e Ka 
Type of Sampla: 

4 Low Concentretlon 
[I High Concentration 

-, ;i 

Dupllcrtr ID No.: 



0 R TeQa Tech NUS, Inc. GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NWIRP Cahfeftm W%LL ID.: BNIll 
N4570 DATE: 3-d? 00 

PAGEdOF;C 



TETRQ TECH NUS INC. Fax :4129214040 Sep 26 2000 8~44 P. 27 

Tetm Tech NUS. Ino GROUNDWATER SAMPLE LOG SHEET 

paiF 
Project Site Neme: NWIRP Calvenon Sample ID No.: FD-WdGIS1 B-00 
Project No. : NUT0 Sample Locatlon: BWle 

Sampled By: 
0 Dome&k Well Data 

6 PolepWV. 8hrokom 

C.O.C. No.: 

f 

AL 
Monltorlng Well Data Type of Sample: 
Other Well Type: 1 Low Concentration 

u CIA Sample Type: 0 High Concentration 

Duplicate IO No:: 



Tetra Tech NUS, Inc. GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: NWIRP Catverton WELL ID.: 
PROJECT NUMBER: N4570 DATE: 

WI9 
-J-I-DC 

Comments 



TETRFl TECH NUS INC. Fax :fi129214040 Sep 26 2000 8:41 P. 13 

Tdn Tech NLJS, Inc. GROUNDWATER SAMPLE LOG SHEET 

‘reject Site Name: NWIRP Cmlvorlon Sample ID No.: FD-GWCM4JXI 

‘reject No.: N4570 Sample Locetion: 4 

Sampled By: 6. PslspkxVV. Shlckora 

[] Domestic Well Data C.O.C. No.: -iv gym~~ 
KMonitoring Well Dets Type of Sample: 
n Other Well Type: 1 Low Concentration 
0 QA Sample Type: [] Hlgh Concentration 



0 ‘It T&a Tecfi NUS, Inc, GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: NWIRP Cafvertm 
PROJECT NUMBER: N4570 

WELL ID.: 4 
DATE: CiJ, ;19-ou 

SIGNATURE(S): PAGEAOFA 



TETRFi TECH NUS INC. Fax :4129214040 Sep 26 2000 8:42 P. 19 

0. R Tdn Tvch NUS. Inc GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
I Monitoring Well Data 

Sample ID No.: Fd. &&A _ 00 
Sample Location: 16 
Sampled By: 
C.O.C. No.: 
Type of bmple: 

6YB!g 

j Other Well Type: 
0 QA Sample Type: 

1 Low~Concentratlon 
I] High Concentration 



0 It Telm Tech NUS, Inc. GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: NWIRP Calvhn 
PROJECT MJMBER: N4570 

WEU ID.: /6 

DATE: 02 - a-w 

Water Lcvtl Cond. Temp. 1 ORP Comments 

x 

n 

53 . . 
2 

SIGNATURE@) PAGEdOF 



, .\( 

TETRI~ TECH NUS INC. Fax :4129214040 Sep 26 2000 8:43 P. 21 

Tetra Tech NM. Inc. GROUNOWATER SAMPLE LOG SHEET 

VoJect Site Name: NWIRP Calvmrlcn 

VoJect No.: N4570 
I 

il Domestic Well Data C.O.C. No.: ZT 

Sample ID No.: FD-QWQIRZUKJ 1 
Sample Locatlon: 24 

Sampled By: 3. PdoekrrN. Shbkora .* 
Monltorlng Welt Date 
Other Well Type: 

ii QA Sample iype: 

Type of Sample: 
I Low Concentration 
1 High Concentration 

I I 

I 
I 1 

Dupllctia ID No.: 
.- 



0 R T&a Tech NUS, Inc. -GROUNDWATER PURGE DATA SHEET 

PROJECT SITE NAME: NVMRP Calverton WELL ID.: 
PROJECT NUMBER twi7a DATE: 

24 
3-/-6G 

PAGE&OF 2 - 
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ATTACHMENT C 

SOIL BORING LOG SHEETS 

STEP 2, JUNE 2000 



” ,._ 

DRILLING RIG: 

etra Tech NUS, Inc. BORING LOG 
Pager of/ 

PROJECT NAME: &JrRe Ca ier-lo4 BORING NUMBER- FU - M u: - 
PROJECT NUMBER: g5izO DATE. ek 
DRILLING COMPANY: A. \+. r.&tl b fhP GEOL’OGIST: j/{,C.rTh. cyo.4 

1. 
&I ,M‘ & &cl’ F-/O DRILLER: tvr K: ?cll-s r,no 

. 
J MATERIAL DESCRIPTION -~roko@Pw 

srnpC uho)ogy.:., . . . ‘;‘.~;yA..‘: ... ‘;‘,‘? .,I. ;i ; * 
Recm-w - 

~ ;.,..,,.: ,: :.. :’ ’ ” .:‘:,’ 
,:, (apmrpr ,z : c 1 
LMB, 

scrzad 
Y -&s&auon ..l.... Remarks 
‘M ,, .,:r:b,i*Y ::: ,: ~., . ..I :,..a i 

Inmrval Reels’ 
Hudnnw ..,:.: 

. 1 
2 

ZE 3 

4 

5’ / I 

, 

l when rock alnng. entar rock brdmmaa. 
- _... 

- In&de monitor wading in 6 foot intewak <p borehde. Increase reading f-w if dsvpted repon- read. marng Area 
Background1 (ppm):lj 



El etra Tech NUS, Inc. BORING LOG 
PROJECT 
PROJECT 
DRILLING 
DRILLING SMIPh am m No. m-1 

and or 
Two0 Run 

I 
iaLl 

.I 

NO. 

’ NAME: &iRQ CJbfdQA BORING Nl 
’ NUMBER: 
COMPANY:‘& Qc I 

DATE: 
-0LOGlS 

RIG: fit l,‘?G f- IO - DRILLER: 

” MATERIAL DESCRIPTION 
Bloval sonab Llmelow !,‘.. 
6-or Recwow CluW@ 
ROD I 
(%I - .’ 

A_.._ 

Page -I- of 1 

l When rock coring. enter rock brokeness. 
” lnchtde monitor reading in 6 foot inlsmls 8, borehole. Increase reading fraquenq if elevated reponse rped. 

Remarks: 3.s.‘~ 5 l I#/? - 2’i/ Z’.5i&& z+I;~ SpoO,?( 
140 ~oc-& b2+4l 

. dclar+ obsy, 

Drilling Area 
Background (ppm):[?l 



0 R Tetra Tech NUS, Inc. BORING LOG 

I 1 PIMD Roodlng (ppl 

PROJECT NAME: u3JiRP Ca)tkr+ca BORING NUMBER: F& - fibI! - 0 9-g ,,.-, PROJECT NUMBER: DATE: 6 -22 “CD 
DRILLING COMPANY: -)cl I w IL+& GEOLOGIST: wS;hr&6rA 
DRILLING RIG: bw=i F-lb DRILLER: fi,Kc &ilesrr40 

I I I I I .J MATERIAL DESCRIPTION I 
s Blowml SampI 

I I 
U 

N b or RDD RocevW I S 
T IX) SampI* 

C 
RQD Run NO. Lenm 

S 
. 

HOWLUS 

c I I I I 

J- 

zr 3 

Lf 
c 

3 I I , t”-. I.., ,- ‘ I-- 
I I 

-t 

‘When rock wring, enter rock bmkemas. ‘When rock wring, enter rock bmkemas. 



I- 7¶ 3 u c etra Tech NUS,‘lnc. 

. 

BORING Lbu nm Page 1 of z 

PROJECT NAME: tidw7P <+Iw-4-f 
PROJECT NUMBER: 45 ?a 
DRILLING COMPANY: &r h, WC\\ + h~*rp 
DRILLING RIG: Fi;l,& fhdal F-10 

wo. 
md 

V.0 
mD 

W 
or 

Run 
No. 

. 
* MATERIAL DESCRIPTION 

Blovrsl sanph Ltmdow . . ..,.... ;,,_,::, . . ., . ,..,e. .~ u :. . . : 
bar RuovuYC~UM.; . . ,I./ .‘. s 

RQD C p---2-- 
1%) 

BORING NUI 
DATE: 
GEOLOGIST 
c ---*-- 

I 

I I ! I I 

I I I I I I I 

I I I I I I I 
l When mck mnng. enter rock bmkeness. 
” Include monitor reading in 6 foot intervals Q borehole. In~;ease reading frequency if elevaled reporw read. Drilling Area 
Remarks: 3.25”~ 5”tiSfi - 2 & 2’5h-k qO/,-t-SpaI;/y Background (ppm):lOj 

i4@ Dad Ihrncr I I 

as 01~me3. c,FJr.llcrc A1-,&, -&r&&Id It AuI.?< 40 

Yds x. No Well 1.D:. #: ’ 



etra Tech NUS. Inc. BORING LOG Page 2 of 2 

PROJECT NAME: ALJrfv (LlwbA BORING NUMBER* F- - /?ti - : +-AI 
PROJECT NUMBER: 4570 DATE. 

GEOL’OGIST: 

‘.,‘I - 
DRILLING COMPANY: i .%J I C b-4 vl4cc CA.&ec-d 

3 
DRtLLlNG RIG: I rh F- IO DRILLER: F-I.&Q ( II-ioct, 

J MATERIAL DESCRIPTION J PmRmmtPPw 
aph -pm mewsI saa@o tJmowy ..i:, :.. I . . .i.*;i i ,, _ . /,,. ..” .. U 

No. WI 6or R=-w .s 
and or ROD I C Typeor Run 1%) Sam- I s RQO No. l-m or hutwmauclrnutlon.. : ,., $8.‘. . 

iY3? 

if dwated mponn mad. Drilling Area 
a.Ycs D&e/d4 Background (ppm):ll 

Converted to Well: 

-~~ 

Yes Y No 



ATTACHMENT D 

MONITORING WELL CONSTRUCTION SHEETS 

STEP 2, JUNE 2000 



BORING NO.: !$?I~ - / c; 
Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 

PROJECT: +dRP mdd-on DRILLING Co.: 44h WC// BORING No,,: F&m2 -/I?$. 
PROJECT No.: Y5W DRILLER: DATE COMPLETED: 6 -XI-CO 
SITE: FJ4 .hcp4t 

hw NORmING. DRILLING METHOD: 
GEOLOGIST: \/PI; ‘5L&JA DEV. METHOD:. BASTING: - 

4 

:..,. .:; :; 
;~~:~:;,.~ :” ‘. 
7 
::.A; :,:: . . : ::.::::; : .y:.::: 

t 

ELEVATION OF TOP OF SURFACE-CASING: 

- STICK -UP TOP OF SURFACE CASING: 

------ELEVATION OF TOP OF RISER PIPE: 

-RISER STICK-UP ABOVE GROUND SURFACE: *a5 Pt. 

-1.0. OF SURFACE CASING: tp, A& 

TYPE OF SURFACE CASING: &A 

GROUND ELEVATION: 

- TYPE OF SURFACE SEAL: 

-RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DlAMETER: 

- lYPE OF BACKFlU: 

ELEVATION I DEPTH OF SEAL: 6’ 
- MPE OF SEAL: 

- ELEVATION ! DEPTH TOP OF FILTER PACK: 27’ 

-ELEVATION I DEPTH TOP OF SCREEN: d 

-TYPE OF SCREEN: -p\IL 

SLOT &E X LENGTH: 1.oyg ,cg 

I.D. OF SCREEN: 4 IaiL 

- lYPE OF FILTER PACK: -= / Sf ;&s&L 

-ELEVATION I DEPTH BOlTOM OF SCREEN: 3 

- ELEVATlON I DEPTH BOlTOM OF FILTER PACK: 

lYPf? OF BACKFILL BE-LOW WELL: 

* / .s;J,cLsc)azL 
BP -- 

13’ 

- a/ ELEVATION I DEPTH OF BOREHOLE: 



BORING NO.: fd-HW 074 

Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 
\ 4 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

DRILLING Co.: .fbz(+ae 

: 

l 

1 

t 

ELEVATION OF TOP OF SURFACE-CASING: 

- STICK -UP TOP OF SURFACE CASING: 

FLEVATION OF TOP OF RISER PIPE: 

-RISER STICK-UP ABOVE GROUND SURFACE: 

-I.D. OF SURFACE CASING: &.,a, 

TYPE OF SURFACE CASING: $-& 

22 5 !y. 

GROUND ELEVATION: 

- lYPE OF SURFACE SEAL: 

--RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 

- TYPE OF BACKFlU: 

ELEVATION I DEPTH OF SEAL: 6’ 

- TYPE OF SEAL: J&La&k K II& - 

- ELEVATION I DEPTH TOP OF FILTER PACK 

- ELEVATION I DEPTH TOP OF SCREEN: 10’ 

- -lYPE OF SCREEN: 

SLOT &E X LENGTH: 

I.D. OF SCREEN: 

- TYPE OF FILTER PACK: 
a) c:/ ;& Sd& 

-ELEVATION I DEPTH ~O~OM OF SCREEN: 

ELEVATION I DEPTH BOlTOM OF FILTER PACK 
a 

- a 
TYPE OF BACb-ILL BELOW WELL: 

ELEVATION I DEPTH OF BOREHOLE: aa’ 



BOFZING NO.: i$htd - ~~ 

Tetra Tech NUS, inc. OVERBURDEN MONITORING WELL SHEET 
J 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

13diRP G\J~VITJA DRILLING Co.: 
ccs-70 DRILLER: 

FLd <o&d- DRILLING METHOD: &jA NORTHING: 
DEV. METHOD: EASTING: 

ELEVATION OF TOP OF SURFACEsCASING: 

- STICK -UP TOP OF SURFACE CASING: 

FLEVATION OF TOP OF RISER PIPE: 

-RISER STICK-UP ABOVE GROUND SURFACE: 

-I.D. OF SURFACE CASING: 

TYPE OF SURFACE CASING: 

a2.sff. 

GROUND ELEVATION: 

- TYPE OF SURFACE SEAL: 

-RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- BOREHOLE DIAMETER: 

- TYPE OF BACKFILL 

- ELEVATlON I DEPTH OF SEAL: 6’ 

-TYPE OF SEAL: 

- ELEVATION I DEPTH TOP OF FILTER PACK: 

- ELEVATION I DEPTH TOP OF SCREEN: 

-TYPE OF SCREEN: PVC 

SLOT &E X LENGTH: a.sa*j( /ID d 

I.D. OF SCREEN: 

- TYPE OF FILTER PACK: *f k&&CL 

- ELEVATION I DEPTH BOlTOM OF SCREEN: do’ 

ELEVATION I DEPTH BOTTOM OF FILTER PACK 

TyPE OF BACkFILL BELOW WELL: 

aa’ I 

_ 
-- t / s&L. & qc!- 

-ELEVATION I DEPTH OF BOREHOLE: 32’ 



BORING NO.: Fa -k& - c+ 

Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET 
J 

PROJECT: 
PROJECT No.: 
SITE: 
GEOLOGIST: 

DRILLING Co.: BORING No.: F---t% - t 
DATE COMPLETED: 6-Y-c?c , 
NORTHING: 
EASTING: I 

d 
ELEVATION 

ELEVATION OF TOP OF SURFACEeCASING: 

-STICK -UP TOP OF SURFACE CASING: 

-----ELEVATION OF TOP OF RISER PIPE: 

-RISER STICK-UP Ai3OVE GROUND SURFACE: 

-I.D. OF SURFACE CASING: 

TYPE OF SURFACE CASING: 

GROUND ELEVATION: 

- TYPE OF SURFACE SEAL: 

-RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

- EOREHOLE DIAMETER: 

- TYPE OF BACKFILL: 

ELEVATION I DEPTH OF SEAL: 

- TYPE OF SEAL: 

- ELEVATION I DEPTH TOP OF FILTER PACK 

-ELEVATION I DEPTH TOP OF SCREEN: 

30’ 

32’ 

-lYPE OF SCREEN: 

SLOT SIZE X LENGTH: o.oa”x /o’ 

I.D. OF SCREEN: 

- TYPE OF FILTER PACK */Jxo. SAA 

--‘ELEVATION I DEPTH BOTTOM OF SCREEN: 

- ELEVATION I DEPTH BOTTOM OF FILTER PACK 2% 
TVPF. OF BACKFILL BELOW WELL: 

-- Ye/S) 

ELEVATION I DEPTH OF BOREHOLE: 



A-ITACHMENT E 

MONITORING WELL DEVELOPMENT LOG SHEETS 

STEP 2, JUNE 2000 



j 
‘4 
) 

Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page1_of ! 

Well: FV--r-f\\nl-071 Depth to Bottom (fl.): Responsible Personnel: iz? Whd\b 
Site: Y~tll nzP:t Static Water Level Before (ft.): Drilling Co.: ’ 4 
Date Installed: Static Water Level Afler (ft.): Project Name: fi~&Rr <at~+la, 
Date Developed: 6 -A 9 -0 0 Screen Length (h.): Project Number: 
Dev. Method: &brnevr, Pu4’ Specific Capacity: 
Pump Type: Casing ID (in.): 4 

Time Pump Flow Cumulative Water Level Temperature pH Specific D.O. Turbidity olrP Remarks 
Rate (GPM) Water Readings (Degrees C) Conductance (mg/L) (NTU) (odor, color, etc.) 

Volume (Ft. below (mS/cm) 
(Gal.) TOC) 

jU6 G&F- - - [y.o s-p7 (- zq s’,Y? 3 4if \gs If. h-l 

iL?? a,>- is I CIA3 I.h3 !xv- t7’F 5170 290 ]“;;7r ci 

[[ 30 a,s- 3s p,& y,$(& I2 9t70 \qr \y/7 
I( 38 2s rr ic4.=J j&2? F.89 I ,: %7Q 27 Idq i /Iid, 

r( Lc6 75 /64 S,1‘,‘86 1x3 LfJJ rq )65- i eqti 
tc4 95 I %-Q i6.l 538 IA3 '-!,S‘i $,6 KY tl 

I 



Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page -l-of 1 

Well: $n--Mw-0X d Depth to Bottom (ft.): Responsible Personnel: t’. wk.1 @ 5 
Site: ufl nef:t Static Water Level Before (ft.): 1 Y.7 S Drilling Co.: VPl+, 
Date Installed: Static Water Level After (ft.): Project Name: N&$f [n\ut?v+b-. 

Date Developed: d?- 00 
Dev. Method: 5 b t’* 

Screen Length (ft.): Project Number: 
J 111 v5 OvmP Specific Capacity: 

Pump Type: I - Casing ID (in.): Lf 

Time 

305 

133s 

15yo 
13yF 

l3Y-o 

J3W 
iYO0 

Pump Flow Cumulative Water Level Temperature 
Rate (GPM) Water Readings (Degrees C) 

Volume (Ft. below 
(Gal.) TOC) 

0.7 - I y.7r w5- 

pH Specific 
Conductance 

(mS/cm) 

D.0. 
(WU 



0 R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page)of I 

Well: F!7-mti- 09s 
Site: f,,E I DP vl,+ 
Date Installed: 
Date Developed: 6 -.? 9 s 0 0 
Dev. Method: 5dl~f~s. DITHP 

Pump Type: 

Depth to Bottom (fl.): a3’ TOC 
Static Water Level Before (ft.): 1 rf, 
Static Water Level After (fl.): 
Screen Length (ft.): 
Specific Capacity: I, 
Casing ID (in.): Y 

Responsible Personnel: p&W hn\t* 

Drilling Co.: D f I-SC, 
Project Name: \\mK4 Ca14?r&, 
Project Number: 

Time Pump Flow Cumulative Water Level Temperature pH Specific D.O. Turbidity CY FP Remarks 
Rate (GPM) Water Readings (Degrees C) Conductance (mg/L) (NTU) (odor, color, etc.) 

Volume (Ft. below (mSlcm) 
(Gal.) TOC) 

0735 c,y 0 IT!? 6.3 IT 340 8.70 J~YO 81.6 It. fPN_ . 

0 q’lo L 25 q jy.53 16-l 3 SPY7 47 ‘7. I I 2?65- 125; it, Ppti 

osw- 
I ’ IO /7*/q $,26 7’3 7. IO 46-Q 1st If-. FRN 
4 , 

oyso 16 1Yl33 17./q 5022 46 7,l7 23 16”1 \I 
07=- (’ d? 170 rq 5132 w 6.16 397 1.77 I1 

jOQ0 
I\ 

xs bf.sZ 17, (6 s-tat 103 717 c;p I 83 
II 

pimy- 3q f-7,16 .ctaz If.4 7*x0 1-I%- IBX c lo,Jj , 14, Bp/q 

” (010 40 I71 A2 S./X 100 6.49 I06 193 

roao $2 17* r7 5-e 23 l/C o-70 w 146 . ” 
w 2 s- VT 1 , s-,25- it6 6.3s; l jj’s -200 t’ 

jo30 6L1 1‘7.22 5*J-? I I6 6.7!Z I.&% 2oS- ’ c’l eq v 

JU)F )O 17.25 5;*R7 lls- 6.L)2 1vto 206 cleqv 



0 -R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page J-of I 

Well: FpmP-/o$ Depth to Bottom (ft.): 20’ 
Site: Fuel dP0c.t Static Water Level Before (ft .): 
Date Installed: Static Water Level After (ft.): 
Date Developed: k - 2~ -0 0 Screen Length (ft.): 

Responsible Personnel: D, \r/ 4‘1 \eq 
Drilling Co.: -pH4 

Project Name: EEwsc.f- L a ldfl\ e bl 
Project Number: 

Dev. Method: d,,, prr. p,+ v I 
Pump Type: 

Specific Capacity: 
Casing ID (in.): c(” 

Time Pump Flow Cumulative Water Level Temperature pH Specific D.O. Turbid W ICUW I Remarks 
Rate (GPM) Water Readings (Degrees C) Conductance (mg/L) (NTU) - (odor, color, etc.) 

Volume (Ft. below (mS/cm) 
(Gal.) TOC) 

1 - 16.50 ISa/ 6.06 ‘15 g 4. 2 3 6 94 2.3 i-t.t%rl 51i$J~, *I’ ’ 

I 5 r-sw &at IL3 hf3 la2 -sq ” 
II 

(IF- j 5i.Y IL.37 17qT 6.31 155 yt20 fo 4 I( ,, 

1’5 23 ~-8Js s.sj 154 Y.23 qit -;, CCW‘ I, 
l/F 30x 168 41 6.3s- IV $36 3( ‘I+( c eHk 
‘7 3X 1’7, 25- 6.37 1 sj Y/N 26 -83 t( 

\tT %+%j- f7mf 6.34 in- Y~O~ z> -83 (. 

if% 60 1’7, w f-4 is;3 y,;lo 12 -p- rc 
/,F 6-77 I), to 62‘7 I!?( ‘3.68 \I hTy \, 

7Y$5 1?. 33 634 (Y3 3. 3c 7 -b-j- <I 



ATTACHMENT F 

GROUNDWATER LEVEL MEASUREMENT LOG SHEETS 

STEP 2, JULY 2000 



f \ 

Tetra Tech NUS. Inc. GROUNDWATER LEVEL MEASUREMENT SHEC 

- - 
Project Kame: fcilurri-err Project No.: ‘s 3 

Location: lkivr-ff-nn ntv Personnel: dkUL k rfctir s- / .Te<s744 H/fiL I/ 
/ 

Weather Conditions: s v ,q~ w hfu 0~ ,,.,,d 96 + Measuring Device: 

Tidally Influenced: Teh- Ko- Remarks: 

Piezomctcl 

Elevation of 
COlNll0Ilt.3 

Page- - of 



,I__ ATTACHMENT G 

GROUNDWATER SAMPLE LOG SHEETS, LOW FLOW PURGE DATA SHEETS, NAmTURAL 

ATTENUATION PARAMETER LOG SHEETS, CHAIN OF CUSTODY FORMS 

STEP 2, JULY 2000 



0 
. 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Page I of 2- 
- 

Project Site Name: Calverton Sample ID No.: ~~~~~~~~~~ -00 
3853 Sample Location: M4dd 7~ 

Sampled By: .r D 
[I Domestic Well Data C.O.C. No.: 
[x] Monitoring Well Data Type of Sample: . 
0 Other Well Type: [x] Low Concentration 
0 QA Sample Type: 0 High Concentration 



Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

QI\/-U~lJ ,WELL ID.: F-D- mo75 
3 8*5-,3 DATE: 7117lOd 

I Time 
I 

Water Level 
I 

Flow pH 1 Cond. I Turb. I DO I Temp. I ORP I Comments I 

, . I orll I 

D-QJ ! 2 I.5 ! 

SIGNATL’ Sk ,r; PAGE 2 OF 2 -- 



1 5 j 
. t $ 5 I t 1 I i b 

, i : 

0 

> I 

Tt 
: wwtf$ $9 PFp 

ezi, NATURAL ATTENUATION PARAMETERS 
Tetra Tech NUS. Inc. Page lof 2 

I 
Project Site Name: . cL, I r/ L / 1 r, O sample ID No.: Fo - G;LccJ,9 7s w 0 o 

Project No.: .3 9 .q 3 Sample Location: F D -H~IO 7s 

Sampled By: / L., v L 1, r*r M, / Duplicate: 0 

SAMPLING DATA: 

Date: 7// T/PO Color PH SC. Temp. Turbidity 

Time: /6 94 WiSlld) Ew (mS/cm) ec, (KN) 

Method: f2 d4 //uw pump L/l&f 5; )Z 0.053 /S,G 7 /fO,O “/,74 - 

SAMPLE COLLECTlONlANALYSlS INFORMATlON: 

Divalent iron 
Equipment: HACH IR-18C Analysis Time: /L 50 

Concentration: 3 , 0 mg/L 

I 
Notes: 

Carbon Dioxide: 
Equipment: Chemetrics Test Kit Analysis Time: /6S5 

I 
,. ? -. 1 

Range Used: Range Concentration ppm 

L El 10 to 1OOppm 4u Concentration: d+ 0 wm 

E 250 100 to to iSO0 1000 ppm ppm 

I 
Dissolved Oxygen 
Equipment: Chemetrics Test Kit N\)A Analysis Time: - 

c 
Range Used: Range Concentration ppm 

Concentration: wm 

I 
Hydrogen Sulfide 
Equipment: HACH HS-C Analysis Time: IL sci- 

I 
Concentration: 0,O mg/L 

Notes: -! 



m Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: Calverton 
Project No.: 3853 

0 Domestic Well Data 
[x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Tape of Sample: 

i>;] Low Cofkentration 
[I High Concentration 

AMPLING DATA: 

late: 71 /b/O0 Color PH S.C. Temp. Turbidity Do TBD TBD 

ime: //u T ViSllal Standard mShn OC NTU wn ‘0 R e 

lethod: gL /I, f juiu P&A+ L///I/ 5T;go 0.117 r5-379 0.e u* 22 IS4 6 

URGE DATA: 

late: 7//g/ 0 P Volume PH S.C. Temp. W Turbidity DO TBD TBD 

tethcd: d /,/,/-/,w gti&p 

tonitor Reading @pm): 1~7, pi 

qell Casing Diameter & Material 

ype: Lj” pr/L 

otal Well Depth (TD): YQ, 2 0 

static Water Level (WL): I y, 73 

)ne Casing Volume(gaVL): r4. zq 

itart Purge (hrs): Off40 

ksolved Iron & Manganese 
:02, Ethane, Ethene, Methane 

Ulfi& 

OD 

,hloride, Nitrate. Nitrite, Ortho, Sulfate 

HN03 
4c 

4c 

4c 

500 ml Poty 
40 ml VOA Vii 

Liter Poly 

Liier Poly 

Liter Poly 

:nd Purge (hrs): 110 i 
‘otal Purge Time (min): f y f 

‘otal Vol. Purged (gaVL): 2 0 

;AMPLE COLLECTION INFORMATION: 

Analysis 

-CL VOA 

)RO 

;RO 

‘OC 

:OD 

I 

Preservative Container Requirements Collected 

HCL 40 ml VOA Vial 2 

4c Liter Amber Glass 2 

HCI 40 ml VOA Vial 2 

H2S04 40 ml VOA Vial 2 

H2S04 500 ml Poly I 1 

MS/MS0 

I 

Duplicate ID No.: 



Tetra Tech NW, Inc. LOW FLOW PURGE DATA SHEET 

PRdJECT SliE NAME: / .a//ul/iN/, WELL ID.: FD-c;-WO7r---uc, 

PROJECT NUMBER: 38.s3 DATE: 7//klUf> 

SIGNATURE(S): 1 
I 

PAGELOF& 



0 It SAMPLE LOG SHEET 

NATURAL A-ITENUATION PARAMETERS 
~a Tech NUS. Inc. Page lof 2 

‘reject Site Name: ta/ddd f o fl Sample ID No.: ,=D -/,uo7x-~~ 

‘reject No.: 2 e q- 3 Sample Location: gj~ - mwd 7 r 

barnpled By: T/SS I/ 6 Do- Cd// Duplicate: 0 

MPUNG DATA: 

te: y/ /g/L7 0 Color PH S.C. Temp. Turbidity Do Slk ORP 

// OL (ViSU8l) (Su) (mS/cm) ec, NW (Meter. mg/ll VW mV re: 

hod: ~ZrdtC/cq/ A,-.-PP ~//rjr s‘,BQ 0*/l;, /s, 74 O,f? 0~22 - /S/ d 

MPLE COLLECTlOtVANALYSIS INFORMATION: 

valent Iron 
uipment: HACH IR-18C Analysis Time: IilK 

ncentmtion: o,o mq/L 

Ites: 

arbon Dioxide: 
luipment: Chemetrics Test Kit Analysis Time: /I 2s 

Range Used: Range Concentration ppm 

lg 10 to 100 ppm YD 
I 

Concentration: y Q wm 

100tol000ppm \ 

250 to 2500 ppm 

>tes: 

issolved Oxygen 
luipment: Chemetrics Test Kit Analysis Time: 

Range Used: Concentration ppm 
Concentration: 0, 2 2 

oh: 

lydrogen Sulfide 
quipment: HACH HS-C AnalysisTime: 1 f 7 0 

Concentration: 013 m9fL 

lotes: 



*-. 

Tetra Tech NUS, Inc. Page lof 2 
r 

f ‘reject Site Name: L L /& ( , i 6 n Sample ID No.: 1:)) - &,tin 7~. bD 

F ‘reject No.: 7p.q 3 Sample Location: ~fi ,WLJ~ 7 f 

! Sampled By: T, ,c,, r; /) d *M//t Duplicate: q 
I 

s1 4MPUNG DPTA* I 

OS e: 71 157/p 0 Color PH S.C. Temp. Turbidity 

Tit ne: I /a5 (ViSTKdl) WJI (mS/cml ec, NW (Meter. mg/I) (%I 

Mt food: IL c/hi--/&w PO ZIP l//k/ s. vo 0. II7 rs-. 74 0’8 

SI SMPLE COLLECTION/ANALYSIS INFORMATION: 

D ivalent Iron 

Ec luipment: HA&H IR-18C Analysis Time: II 20 

CC mcentration: 0.0 mq/L 

NI 3tes: 

C :arbon Dioxide: 
El quipment: Chemetrics Test Kit Analysis Time: //2A 

Range Used: Range Cancentration ppm 

q 10 to 100 ppm ro Concentration: 9 L/ wm 

100 to. 1000 ppm 

cl 250 to 2500 ppm 

N otes: 

f Iissolved Oxygen 
E quipment: Chemetrics Test Kit n//A 

Analysis Time: 

SAMPLE LOG SHEET 
_ ‘“a, 0 R 

NATURAL ATTENUATION PARAMETERS 

h I I 
t iydrogen Sulfide 
E iquipment: HACH HS-C Analysis Time: If-3 c- 

Concentration: 0,3 mg/L 



. 

0 R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

PageL of & 
1 

Project Site Name: Calverton 
Project No.: 3853 

0 Domestic Well Data . 
[x] Monitoring Well Data 
0 Other Well Type: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration 
[I High Concentration 

;AMPLlNG DATA: 

Temp. Turbidity DO )ate: 7// 7/ 0 0 Color pH S.C. TBD TBD 

‘ime: /6 35- ViSUd Standard mS/an OC NTU wi!fl ori p 

nethod: IL~J~I/Y& pti,-p L/,r/ 6e3L OJ6t ?5* 8+ /I e /,35- - Wdf? 

iAMPLE COLLECTION l,NFORMATlON: 

Analysis 

rci. VOA 

IRO 
;RO 

rot 

:OD 

Iissolvecl Iron & Manganese 
:02. Ethane, Ethene, Methane 

Sulfide 
300 

Zhlortde, Nitrate, Nitrite, Ortho, Sulfate 

Preservative 

HCL 

4c 

HCI 

H2S04 

H2S04 

HN03 

4c 

4c 
4c 

Container Requirements Collected 

40 ml VOA Vial 2 
Liier Amber Glass 2 

40 ml VOA Vial 2 
40 ml VOA Vial 2 

500 ml Poly 1 

500 ml Poly 1 

40 ml VOA Vial 3 
Liter Poly 1 

Liter Poly 1 

Liier Poly 1 

1 I 

BBSERVATIONS I NOTES: 

MSlMSD Duplicate ID No.: 
- 

‘Bb: To Be Uetermtned 



Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: L/r/Y;~f-d* WELL ID.: ~=f!l-pf&9/~A~-cJo 

PROJECT NUMBER: 3 953 DATE: 7//7/O& 

SIGNATURE(S): 1 
I 

PAGEZ,oFi 



0 It SAMPLE LOG SHEET 

NATURAL ATTENUATION PARAMETERS 

Project Site Name: . CL /ur J to Y, 

Project No.: ?R( 3 

Sampled BY: CA v L /C fir y / / 

Sample ID No.: :D-&w/o~-~~ 

Sample Location: FO -I+;,~I/~~ 

Duplicate: q 

SAMPLING DATA: 

late: 7//7 /&9 0 Color PH si. Temp. Turbidity Do Sal. ORP 

be: iL.3-c (ViSlld) WI (mS/cm) eo w-w [Meter. mg/l) (96) mV 

dethod: Rcl/,//dit/ p‘,~p #y//e/ 6J2 8.16) /s’. k 9 /a P ‘1135 - - 5$4i= 
SAMPLE COLLECTlON/ANAL~SIS INFORMATION: 

f 

C 

1 

1 
I 

I Divalent Iron 

t Equipment: HACH IR-18C Analysis Time: / 2 0 0 

( Zoncentration: H, z s mg/L 

I 
/ Carbon Dioxide: 

Equipment: Chemetrics Test Kit Analysis Time: /707 

3 
Range Used: Range Concentration ppm 

‘El 

IO to 100 ppm / Concentration: 6 g mm 

100 to 1000 ppm 

cl 250 to 2500 ppm 

I 

Tetra Tech NUS, inc. Page lof 2 

Dissolved Oxygen 

Equipment: Chemetrics Test Kit I Analysis Time: IV/;/f 

Concentration ppm 

Concentration: 1. 3 r; 
~ ‘+rip;f* Jr-7 

Hydrogen Sulfide 

Equipment: HACH HS-C AnalysisTime: / 7 ) / 

Concentration: 0,3 mglL 



SAMPLE LOG SHEET 

NATURAL A?TENUATlON PARAMETERS 
ra Tech NUS. Inc. Page lof 2 

‘reject Site Name: ( p /u f / kO o Sample ID No.: /zn _ ~,cQ/o~ -00 

‘reject No.: 3 g- ~3 sample Location: F D -/c7 u//&g 

;ampled By: ChJLk vc;‘/.+/H Duplicate: a 

MPUNG DATA: 

te: T/I~/OL> Color PH S.C. Temp. Turbidity 

re: IL 2.57 fvistlal) WJI (mS/cm) ec, wm 

t-d: /zr //, ////rrr yu up d /re/ ‘6.22 @6/ ./sag5 I*E 
MPLE COLLEXTlON/ANALYSIS INFORMATION: 

valent Iron 
uipment: HACH IR-18C Analysis Time: 17.0s 

ncentration: 4,s mq/L 

Ides: 

arbon Dioxide: 
zipment: Chemetrics Test Kit Analysis Time: ! 70 B 

10 to 100 ppm Concentration: 7 ~9 wm 

ssolved Oxygen 
uipment: Chemetrics Test Kit Analysis Time: 

ydrogen Sulfide 
tuipment: HACH HS-C Analysis Time: /7/4, 

Concentration: 0, 3 WL 



0 R Tstm Td NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

hgeJ=f G+ 

Project Site Name: 
Proiect No.: , 

I] Domestic Well Data 
n Monitoring Well Data 
0 Other Well Type: 
0 CIA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

M Low Concentration 
[I High Conc+?tration 

URGE DATA: .:. ::;%*W$Mr.J1 

lab?: 71 I\ 14; Volune pH S.C. Tamp.(C) TurbMlty Do Salintty 

fealod: t,i”&;\y~; 

bnitorReaciing(ppm): c G 

Jell Casng Diameter 8 Material 

ypc: q, p, PVC 1 

otal Well Depth (TD): ;‘13, ;;i ;+ I 

tatlo Water Level (WL): \tG, 4&- 

be Casing Volume(gaVL): z 

tart Purge (hrs): f/L 21:~ 

nd Purge (hfs): 1747 
otal Purge Time (min): 4 7 I 

olal vof. Purged @al/L): /a da 11 

AMPLE CULLECTION INFDF&ATlONz 

Analysis 
3 / 

I 1 I I 1 I I 
..,.. .,.. 

Preservative 1 Container Requirements Collected 

UCl I q p-l I -(pR//i < TJJ /&y-(z?‘, 72 
i 

BSERVATIONS I NOTES: 

Signature(s): 

,:ffv 



0 -I% Teira Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW.FLOW PURGE DATA SHEET 

fWui?-km IUoyd fS3se WELL ID.: r c- r Y-w46 

DATE: 71 !W!! 

Comments 

. PAGE QOF 2 -7 



T&a Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

Calverton 
3853 

0 Domestic Well Data 
[x] Monitoring Well Data 
0 Other Well Type: 
ll QA SamDle TVDe: 

F8-rnicElw/ @Al l 
Sample ID No.: few 
Sample location: e 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

[x] Low Concentration 
0 High Concentration 1 

SAMPLING DATA: 

late: 7 / {q/Q 0 Color P” S.C. THllp. Turbidity w. TBD TBD 

ime: /C/G Visual Standard mS/cm OC NTU qn OIZ P 

lethcd m43ra/kr s eye c*/ 
0’-‘+?,9L- 

,. ., 4 s-,s=s 6.36L /gq t 35,7 ‘I D/ 6 -/dB, 3 
URGE DATA: 

late: 7/l 4/00 Volume PH S.C. Temp. 0 Turbidity DO TBD TBD 

lethod: L’&/, or ,L /A L F+D 

lonitor Reading (ppm): &, D 

Jell Casing Diameter 8 Material 

otal Well Depth (TD): 30, J/ 

tatic Water Level (WL): I, L/( 

me Casing Volume(gallL): j, yy 

tart Purge (hrs): ,c, ~0. 

nd Purge (hrs): I403 

otal Purge Time (min): 33 

otal Vol. Purged (gal/L): J, g 

AMPLE COLLECTION INFORMATION: 

Analysis Preservative 

I 

Container Requirements 1 Collected 

CL VOA 

RO 

iR0 

oc 

“CL 

4c 

“Cl 

H2S04 

40 ml VOA Vial 

Liter Amber Glass 

40 ml VOA Vial 

40 ml VOA Wal 

00 H2S04 500 ml Poly 1 

issolved Iron 8 Manganese HN03 500 ml Poly 1 

02, Ethane, Ethene, Methane 4c 40 ml VOA Viii 3 

ulfde 

OD 

hloride, Nitrate, Nitrite, Ortho, Sulfate 

4c 

4c 

Liter Pdty 

Liter Poly 

Liter Poly 

I I I 
BSERVATlONS I NOTES: 

ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

FD -G~t=ll-o7r406 

uu; I 0 oe uererminea 



) f . 

Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: LcYi/u/**t.U4 WELLID.: ,=~-rsu~~n//-oo 
P‘ROJECT NUMBER: t 853 DATE: 7//9/op 

SIGNATURE(S): I 
I 

PAGE_ZOF& 



SAMPLE LOG SHEET 

NATURAL A-lTENUATiON PARAMETERS 
T Paae lof 2 

Project Site Name: . L b / JI 1 f-a /;, Sample ID No.: F-D - bu6 IL 11-m 

Project No.: 3 4 q-3 Sample Location: f=~ - s&/l 

Sampled By: J-/ Rq, L iL ,g4 -,/J/M Duplicate:, q 
;AMPUNG DATA: 

)ate: 7) Jdf/OD Color PH S.C. Temp. Turbidity w Sal. ORP 

‘ime: I6 /ST (ViSlX4.l) (Su) (mS/cm) ea W-U) (Meter. nig/ll i%) mV 

Mhod: &d~F/ou/ ?L/ M p 
0 #.?37C 
U,.,bU-) ‘St55 LLj’62 ,/5,(12 Js-t 7 D136 - -/66; 3 

IAMPLE COLLECTION/ANALYSIS INFORMATION: 

Iivalent Iron 
Equipment: HACH 1%18C AnalysisTime: /&, ye 

oncentration: Y, 5? mg/L 

:arbon Dioxide: 
Iquipment: Chemetrics Test Kit Analysis Time: / 6 4 7 

Range Used: Range Concentration ppm 

El 10 to 100 ppm 70 Concentmtion: 70 pm 
100 to 1000 ppm 

Cl 250 to 2500 ppm 

ksolved Oxygen 
iquipment: Chemetrics Test Kit Analysis Time: 

Range Used: Range Concentration ppm 
4 

0 to 1 ppm Conce.ntration: (),x6 00 *&k 

1 to12ppm 

totes: 

iydrogen Sulfide 
iquipment: HACH HS-C Analysis Time: /6 s-5- 

Concentration: 51 0 mglL 

dotes: 



0 It SAMPLE LOG SHEET 

NATURAL A-l-l-ENUATION PARAMETERS 

%oject Site Name: /de /U r .- f o r) Sample ID No.: ~0 - d-w d R /, -do 

‘reject No.: 3g5’3 Sample Location: FD- 13~~ 11 

Sampled By: Jr 5</ c d Dn~ic y/l Duplicate: m 

4MPLJNG DATA: 

lt8: 7/ /Y/P8 Color PH S.C. Temp. Turbidity 

ne: /6/S- (-ViSUal) (SW (mS/cml ea (ml 

athod: /2&Y/r w PQ ryIp 
r* f&’ 17 L 

/+p.W/) g k’sr 0,962 /5/f 2 P$, 7 a136 - 

9MPLE COLLECTION/ANALYSIS INFORMATION: 

ivalent Iron 
Juipment: HACH IR-18C Analysis Time: 1643 

oncsntfation: 4 I w mslL 

:arbon Dioxide: 
quipment: Chemetrics Test Kit Analysis Time: /b 44 

Range Used: Range Concentration ppm 

10 to 100 ppm 70 Corkentration: 7 0 wm 

100 to 1000 ppm 

250 to 2500 ppm 

ksolved Oxygen 
Iquipment: Ch8matriCs Test Kit Analysis Time: 

Concentration ppm 
00 C?LfLC 

Concentration: 0.36 mm 

iotes: 

lydrogen Sulfide 
quipment: HACH HS-C Analysis Time: 1654 _ 

Concentration: 5-g 0 mq/L 



GROUNDWATER SAMPLE LOG SHEET In;l Tetra Tech NUS, Inc. 

\ J 
Page& oft 

Project Site Name: Calverton 
Project No.: 3853 

0 Domestic Well Data 
Ix1 Monitoring Well Data 
b -Other Well-Type: 
fl QA Sample Type: 

Sample ID No.: r’ D -r;wu 7~ -00 
Sample Location: FD #WU 7-s 
Sampled By: =,, 
C.O.C. No.: 
Type of Sample: 

Ix] Low Concentration 
0 High Concentration 

;AMPLING DATA: 

late: 7//3/ D 0 Color PH S.C. Tt?tTlp. Turbidity DO TBD TBD 

‘ime: /f30 ViSUd Standard mS/an OC NTU wn 02 P 

lethod: R (C/l i/‘,;,/ Pve7rr L/f& / 6.6C 0404l /6.5-g Of60 7. f 7 66.1 

-otal Purge Time (min): // 2 

‘otal Vol. Purged (gal/L): 2 8 

iAMPLE COLLECTION INFORMATION: 

Analysis 

‘CL VOA 

)RO 

Preservative Container Requirements Collected 

HCL 40 ml VOA Vial 2 

4c Liter Amber Glass 2 

;RO 1 HCI I 40 ml VOA Vial I 2 

‘OC 1 H2S04 40 ml VOA Vial 2 
:OD H2SO4 500 ml Poly 1 

%aolved Iron B Manganese HN03 500 ml Poly 1 

:02, Ethane, Ethene, Methane 4c 40 ml VOA vial 3 

kulfide Liter Poly 1 

IOD 4c Liter Poly 1 

:hloride, Nitrate, Nitrite, Ortho, Sulfate 4c Liter Poiy 1 

I , 

IBSERVATIONS I NOTES: 

‘ircle if Applicable: 

MS/MS0 Duplicate ID No.: 
/ 

-- 
r 

Bb: To Be Determmed 



.. 0 R Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 
. 

PROJECT SITE NAME: /L/Uf/td/) WELLID.: FL) -&;w03S -4 0 

PROJECT NUMBER: 785 3 . DATE: 7//a/o D 

Time Water Level Flow PH Cond. Turb. DO Temp. ORP Comments 

6 1.5‘4 6,078 / 7) B JC , c/o 

SIGNATURE(S): PAGE&OF& 
I 
I 



Tetra Tech NUS, Inc. 

I 

SAMPLE LOG SHEET 

NATURAL A-ITENUATION PARAMETERS 

)toject Site Name: . Y-&u~.sf~ e 

‘reject No.: 7~ c T, 

sampled By: J-& .= C,L~ DI HP~P I/, 

Page lof 2 

Sample ID No.: 6~ -dryg 3 s -0 o 

Sample Location: F-^o-flurO 35” 

Duplicate: 0 

rMPUNG DATA: 

.te: 7//4/@0 Color PH S.C. Temp. Turbidity Do SaI. ORP 

ne: If30 (visual) (Sv) (mS/cm) l-3 . m-m Meter. mg/I) (%I mV 

?lhod: /2 f (/ri~/*ctJ Pu PI p Chd+, 0 6e?Y 54w/ /6&f d/60 7//7 - Ik,/ 

LMPLE COUCTIONIANALYSIS INFORMATION: 

ivaient Iron 
lu!pment: HACH IR-18C Analysis Time: J 1 g, 0 

xxentration: 6 ID mg/L 

arbtin Dioxide: 
luipment: Chemetrics Test Kit Analysis Time: 1is5-3 

Range Used: Range Concentration ppm 

10 to 100 ppm > 10 Concentration: > /c;7 fwm 

100 to 1000 ppm 

El 250 to %00 ppm 

otes: 

hssolved Oxygen 
quipment: Chemetrics Test Kit Analysis Time: 

Concentration ppm 
nJA 

Concentration: wm 

otes: 

lydrogen Sulfide 
quipment: HACH HS-C Analysis Time: /2 0 s 

Concentration: w#- 2 ,o 



u It .%.. 
. 

SAMPLE LOG SHEET 

NATURAL Al-l-ENUATION PARAMETERS 
Tetra Tech NUS. Inc. 

I 

Page lof 2 

Project Site Name: ~~ /J(,, fp n Sample ID No.: FD -&u’ozS -00 

Project No.: 75753 Sample Location: ~1, - r/H’ol.s 

Sampled BY: z- de/4 ,mHL //I Duplicate: q 

Date: ?//Q/G U 

Time: // 39 

Color 

(visual] 

PH S.C. Temp. Turbidity 

MJI (mS/cm) m WV 
1 

Method: ,zr/////iw PvM/’ 1 ///ci/ I,&&? 1 0,09/ 1 /6,5@ 1 r7/6b 1 7//7 1 - 1 66,’ 
SAMPLE COLLECTION/ANALYSIS INFORMATION: 

Divalent Iron 

Equipment: HACH IR-18C Analysis Time: I I 64 

Concentration: 0.1 mg/L 

Notes: 

Carbon Dioxide: 

I Equipment: Chemetrics Test Kit Analysis Time: 

Range Used: Range Concentration ppm 

F!!i 100 10 to to 100 1000 ppm ppm > IO 

cl 250 to 2500 ppm 

Concentration: 7 / 0 wm 

Dissolved Oxygen 

Equipment: Chemetrics Test Kit Analysis Time: 

31 Concentration: ppm 

Notes: 

Hydrogen Sulfide 

I Equipment: HACH HS-C 

Concentration: 

AnalysisTime: / 2 1 TV _ 



Tetra Tech NUS, inc. GROUNDWATER SAMPLE LOG SHEET 

PageL of 1, 

Calverton 
3853 

Project Site Name: 
Project No.: 

0 Domestic Well .Data 
[x] Monitoring Well Data 
/‘J Other Well Type: 
0 QA Sample Type: : 

Sample ID No.: ~0 -‘L;w b y 5 -L)c 
Sample Location: Ffi .wd,,cr c 
Sampled By: 
C.O.C. No.: 

L,,r/r,, A, I ,, 

Type of Sample: 
[x] Low Concentration 
[I High Concentration 

‘&al Purge Time (min): 1 2 b 

‘otal Vol. Purged (gal/L): / g, 0 

;AMPLE COLLECTION INFORMATION: 

Analysis 

‘CL VOA 

FRO 

iR0 

‘OC 

:OD 

dissolved Iron % Manganese 

:02, Ethane, Ethene, Methane 

Wide 

iOD 

:hkwide, Nitrate, Nitrite, Ortho, Sulfate 

Preservative 1 

HCL 

4c 

HCI 

H2SO4 

H2S04 

HN03 

4c 

Container Requirements Collected 

40 ml VOA Vial 2 

Liter Amber Glass 2 

40 ml VOA Vial 2 

40 ml VOA Vial 2 

500 ml Poly 1 

500 ml Poly 1 

40 ml VOA Vil 3 

Liier Poly 1 

4c 

4c 

Liier Poly 

Liter Poly 
I 1 

1 
I 

MsERvAT~ONS I Mona: 

MSlMSD 

I 

Duplicate ID No.: . 



.O 12 Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: L&/W@ IhA WELL ID.: f D -8’fWOY#? 
PROJECT NUMBER: SBK-P DATE: 71 tj/oa 

SIGNATURE(S): PAGELOFL 



Tetra Tech NUS. Inc. 

SAMPLE LOG SHEET 

NATURAL All-ENUATION PARAMETERS 
Page lof 2 

L 

Project Site Name: L Li I L/L #. tu r) Sample ID No.: l=o-Lu/o~s-~o 

Project No.: 353s3 Sample Location: MLC)O 4 g 

Sampled By: /kd/// /ML,// Duplicate: a 

AMPUNG DATA: 

a55 7//9/C 0 Color PH S.C. Temp. Turbidity Do Sd. ORP 

me: /IYU (visual) (Svl (mS/cm) ea (Ml (Meter. mg/l) (%I mV 

fhd: 12 (f/t f /hw pu ~rtp i//b/ 6#// d,/Jt / 7.91 o,f?‘/ 4,d4 I- -60 

AMPLE COLLECTION/ANALYSIS INFORMATION: 

Iivalent Iron 

quipment: HACH IR-18C Analysis Time: /ZOO 

oncentration: 2. z mg/L 

otes: 

:arbon Dioxide: 

quipment: Chemetrics Test Kit Analysis Time: /ZO< 

flange Used: 

‘i 

Range Concentration ppm 

10 to 100 ppm 30 Concentration: 3 0 wm 

250 100 to to 2500 1000 ppm ppm 

Dissolved Oxygen 

iquipment: Chemetrics Test Kit Iv/A Analysis Time: 

+/ 

Concentration: mm 

lydrogen Sulfide 

lquipment: HACH HS-C Analysis Time: /z/5 

Concentration: OJ5 mdL 



SAMPLE LOG SHEET 

NATURAL A-ITENUATION PARAMETERS 
‘tra Tech NUS. Inc. Page 101 

Droject Site Name: . L4/ur/t--a/$ 

Droject No.: py 43 

Sampled By: /by/// /3lr 7,/ 

Sample ID No.: ,=a -&tic/; 

Sample Location: F’D -flWP 

Duplicate: a 

4MPLtNG DATA: 

3te: 7- /q -03. 

me: /I+9 

Color 

IviSPd) 

PH S.C. Temp. Turbidity Do !;al. 
1 

WJI ImS/cm) tk, WV (Meter. mg/ll WI 

livalent Iron 
luipment: HACH IR-18C Analysis Time: ,203 

oncentration: LOY mslL 

:arbon Dioxide: 
quipment: Chemetrics Test Kit AnalysisTime: / 2 /D 

Range Used: Range Concentration ppm 

EJ 10 to 100 ppm 30 Concentration: 3 0 pm 

Xssolved Oxygen 
:quipment: Chemetrics Test Kit Analysis Time: 

ii Concentration: ppm 

lotes: 

hydrogen Sulfide 
Equipment: HACH HS-C Analysis Time: /220, 

Concentration: 045 mg/L 



. 
0 R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

Page1 of 2 

Project Site Name: pa I wr+o n Sample ID No.: FD - ~WO85’00 
Project No.: Sample Location: FD - #dO$=.c 

Sampled By: 
- 

[I Domestic Well Data C.O.C. No.: 
0 Monitoring W&II Data Type of Sample: 
0 Other Well Type: 0 Low Concentration 
0 QA Sample Type: [I High Concentration 

,AMPLtNG DATA: 

bate: 7IIAinO Color PH S.C. Temp. Turbidity TBD TBD 

ime: I 5;YO ViSUd Standard n&km “C NTU ifon &2P)-Yju 
lethod: bdiClou ('bar yq$ql occ* IS.CS 0. I 5.Q j/b.c, /U/H 

URGE DATA: ./: : .: 

late: 7//5?N~ Volume PH S.C. Temp. (C) Turbidity DO TED TBD 

lethod: /Z/r/r/‘/~ /c, PY -a 

lonitor Reading (ppm): L’ , 0 

dell Casing Diameter 8 Material 

w: 9” PdL 

otal Well Depth (TD): d;l, y# 

,tatic Water Level @VL): /5,0 i 

kie Casing Volume(gaVL): i-I 164 

#tart Purge (hrs): 1y-E I I 

I I I 
IBSERWTXINS I NOTES: : : .J ‘. 

22 .%O 
IS*0 1 

ircle- if .Applicable: 

-@lMSD Duplicate ID&.: 

Signature(s): 

BD: To Be Determined 



SIGNATURE(S): 1 
I 



El Tetra Tech NW. Inc. GROUNDWATER SAMPLE LOG SHEET 
u 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
1 Monitoring Well Data 
fl Other Well Type: 
fl QA Sample Type: 

Page1 of 2 

Sample ID No.: .=u - &woq - 00 
Sample Location: 
Sampled By: 
C.O.C. No.: 

s 

Type of Sample: 
1 Low Coricentration 
I] High Concentration 

;AMPLING DATA: 3. ./ ..: :. 

late.: IlifdOO , Color PH S.C. Temp. Turbidity DO TBD TBD 

‘ime: l2Y 3 Visual Stnndard mSkm ‘C mu mph 1 r 
lethod: cd/k&f1 NmT w-5 ~.csQ 64.3 I. Ylb r> , -7 

ORpm 

YI I 
#URGE DATA: ,..: : .i, ./::t.*,.. ‘, : . . 

‘I 

rcf(r.i~ftplp~icabie;:-;..::. . . :’ .: :: ‘. ; : :. .:. :. : ..: : Signature(s): 
MSIMSD Duplicate ID No.: 

- ‘L 

w: IO Be uetermwa 



* Irt). Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE PATA SHEET 

WELL ID.: /=/I - fifLclO4 - DO 
DATE: ~/0?100 

SIGNATURE(S): 
I 

PAGEaOFs 



CHAIN OF CUSTODY RECORD 

‘ROJECT NO.: SITE NAME: 
I I 

1 / I:’ /;: ” / I> 

I 
, -;’ ..;“;.-;Y.--> .,: . 
/A .1. A? ,” 26 l/L / 7LJrg / !I I 

REL~~~UISHE~ RY (SIGNATURE): DATE / WE: RECElVED RY (WNAWRE): RELlNQUlSHED BY (SIGNATURE): DATE / ‘TME: RECENED RV(SIGNAfURE): 

I I 

RclmOur w (SK~NATW~E): DATE / flME: RECEIVED FOR t,ABOMTORy 6V DATE /TIME: REMARKS: :;’ ,, , /’ L,/ , , r / ) .’ .- ’ 1 ( 1 

I 
(SfGNAlURE): 

I .< / I /‘/ ,/: I: ;r ; 7 ‘. ::.c, .-- .3F 



Chain of 
Ctistody Record 

Quanterra, Inc. - Pittsbur h PA lab 
450 Wiill~m Piti 4 ay 
Ptttsburgh PA 15238 

0 
hanterra 

QUA4124 

Client Project Manager Date Chain Of Custody Number 

rc tra rrrd #US 17fd UC RfQYcYL lc 7// ~/Qc-J 6791: 
Ad+% T&phone Number (Area Code)/Fax Number Lab Number 

Page of F=‘C.skfr /‘/CZZECc I r/2 4 / LI $.375- 
cify State Zip Code Site Confact Anerysls 

pr f +sb~~~/7 Yt4 Vfr7(L j&fCkUf/I; 
Pmject Name CarrievWaybilI Number F/d,en I G Nj>flL $5 

CcI/Ut-~ILc,4 610 Pr787,5-7-5-/J 
ConfracVPurchase Order/Ouole No. 

f 

Sample 1.0. No. and Description 

2 . (376 -00 

I-D- frwIu~- 00 

Date Time Sample Type 
Total Containers 

Volume 
1 Preservefive 

Type No. 

2.1) 7/w /L YO I Id I 1 p/ I‘/ I 11 UC 
7//7/ao fC. ?4!. h- 13 IL ,>/,t, I Y‘L 

Condition on Receipt ; ’ 
.$ s . 

I 
1 I I I 

!I! I ! ! 1 I-! I I I I 
t I I I I I I I 1 I...1 I ,I . ..- . 

Special instructions 

1 II I I I I I I I I I I I . . 
I I I 

I I I 
! I I I! !‘I I I I I- 

I I I I I I I I I I I I I 
i 1 

Possible Hazard identification 

(z9 Non-Hazard 0 Flammable q Skin IrnYanf 
Turn Around Tirme 8equked 

El Nonnal cl Rush 
I. Relinquished By 

2. Relinquished By 

3. Reelinquished By 

0 Poison 6 0 Unknown 
00 Lever 

01. UN. U//L 

Date Time 

7//7/&U 20 00 
Date Time 

- Date Time 

Sample Disposal 

0 Return To Client 
, Project Specific (Speciw) 

. 

1. Received By 

2. Received By 

3. Received By 

5 Disposal By Lab q Archive For Months 

Date Time 

--rl I”““..__ 
Date 

I . .._ -._ 

Time 



Chain of 
Custody Record 

Chmttwk, Inc. - Pittsburgh PA Lab 
450 Willlm Pitt Way 
Pittsburgh PA 15238 

hanterra 
(2 

Project Manager 

l?eQd/c 4!3f&y&L/L ‘: 

Date 

7// 7/00 

Chain Of Custody Number 

67910 
Address Telephone Number (Area &deJ/Fax Number Lab Number 

,&yp-j+ f=5.sr<fl PIA-2 ze5 
Cily Slate Zip Code 

P rS/#K ha9~~A srp 
P rojecf Nati 

LRIvr. to/l 
ContracWurchase OrderMuofe No. 

Y/L 921 9575 
Sife Confacf 

: 
vr43cc Sr5:/rt4Qr/G 

CanieuWaybi// Number 

8/oS/7 iwSLYL) 

fime Sample Type 
Total Containers 

elate Volume Type ’ No. 
Preservative Condition on Receipt 

7/J7/D0 0700 Q A ~O.-V/ Y&,M7A 2 14 c I 
7//7/uo /6W 61c/ Z6L I 132 I I 

7//7/W /A3 5 L IO IL 1,) f 2. I ( 

. . ’ 

Special lnslructions 
I 

Cl 
\ 
L, 

l-. 

- - 

- 
- 
- 

- 

- 
- 

- 
- 

- 
- 
- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Possible Hazard ldenfificafion Sample Disposal 

5 Non-ffazerd Cl Flammable Cl Skin Irrf:anl u Poison B q Unknown q Return To Client i3 Disposal By Lab q Archlve For Months 

Turn Around Time Required QC Level Projecf Specific (Specify) 

•r Normal cl Rush 01. U/L Elf/L 

!. Flelinqulshed Sy Date Time 1. Received By Dale Time 

&T&&& g?&&.&Y 7// 7/c0 /boo 

2. Felinquished By Dale 

I I 

Time 2. Received By 

I 

Dale 

I 

Time 

3. Relinquished Bv 
I I I 

I 

Dale 

I 

Time 13. Received By 

I 

Date 

I 

Time 



0 hanterra Chain of 
Custody Record 

o+JA-4‘21 

Client Projacf Manager 

1c‘ tcv/r i-&4 /I/u5 pd+vr &?rkyc?.2L i ., - 
Address Jetephone Number (Area ?%de)ffax Number 

FL35 r-/i Phc54 Y/L oz/ 8375 
Crfv 1 Stale 1 Zip Code Site Confact 

Dare Chain Of Custody Number 

7//%446 67912 
Lab Number 

Page I ot ! 

/‘t +ts bv+ 
Project Name 

C&/U, v f 0 4 
ConfracWurchase Order/Quote No. 

Stzmple l,D! No. and Description Date Time 

w G-OJCI7F-O6 7/IS/&6 lItiS 

Sample Type Condition on Receipt 

I I 

Specia/ lnslructions 

Possible Hazard tdentificafion Sample Disposal 

IGI .,_.. I ,--..-a rl m-....r*,r’ l-l PLin ,mti,sn, r-l Pnirnn R ‘r-l Unknown cl Return Jo t~anl r-l flicrulra/ RI/ I ah r-l Archive for Monlhs W..“... - - u ,Y”,r-“l‘ar” I-J rid r,,,,, LlurLI u ““,.S .~~~.“I.. -, “.-“.. - -~ - I..,rl”“. -, --- 

ium Around 771me Ret?uked oc Level 

’ 

Project Specific (Sped&) 
6 

19 Normal ‘cl Rush at. utr. utrr. t .___~_____ 
1. Relinquished Sy Oafe Time 1. Received By D&3 Time ? 

7//d/- /f3=&9 

2. Retinq~ished By Oate lime 2. Received By Date T/m8 

‘;,“ 
-I I_.-.-_ 

3. Relinquished 8y 

I 

Oats Time 3. Received sy Dale - 

I I I 

Time 



CHAIN OF CUSTODY RECORD 

- 
P 

5 

5 

NO. 
OF 

CON- 
FAINERS 

?giii 
. 

CRAB 1 STATION LOCATION 

7 
* 

.’ T 
I !‘ 

” , 
- !., 

: ,.y, r:.. 

I I I I I I I I 

LlNQUISHED RV (SlGNANRE): 1 DATE / mE: 1 RECEIVED By(SKiNANRE): RECElVED By(SlGNANRE): IEUNQUISHED RY (SICNANRE): 

,J./ 
.‘. .-. +g,.,..- ~~&.+~.;~ 

~E~JNQuISHED Ry (SIGNANRE): DATE /‘TIME: Rrwwls~~~ BY (SGNANRE): DATE (TIME: RECElVED BY(SlGNANRE): 

RECEIVED FOR LARORATORY 6y 
(IICWANRE): 



CHAIN Of CUST-ODY RECORD 

ROJECTNO.: -7 5: ,< j 1 SITE NAME: 

AMPLERS (SIGNATURE): 

STATlOW LOCATlON 

I I I 
. . I 

~Eurcquisltro by (SIGNATURE): RECEIVED IY(SKiNANRE): 

,/r;&&L ,&:pq& ,7y&~J cc‘* 
IEl.lNQUlSHEO BY (SIGNATURE): DATE / TME: RECEIVED BY (SIGNANRf): 

I 
lEUNQUlSHED By (SIGNATURE): DATE / flME: RECElVED FOR IAIOMTORY By 

. (StGNANRE): 

REUI 

REMARKS REMARKS 

I 
.i .i 

m 
RELINQUISHED BY (SlGNANURE): 1 DATE / TIME: 1 RECElVED IY(SHiNATURE): 

t I 1 
I I I 

DATE I TlME: 1 REMARKS: 



.Chain of 
Custody Record 
fxJA-4124 ,c/kvlt 

T-L: f r-e% tee: I? NV5 

Qum!erra, Inc. - Pittduryh PA lab 
480 William Pi8 Way 
Pittsburgh ?A I 6238 

Projact Manager 

u kVL &/.-q&L k 

! 
hanterra i 0. 

s., 
( 

Oafe Chain 01 Cusfody Number 

7//%/d CQ 6780~ 
Address Telephone Number (Area C&)/Fax Number lab Number 

FLJSf/Y /3/cf22~ Y/2 qtr ‘ 7s f898 or 
Cify State zip code Sire Contact Anelynln 

,/I’, f/s &,v,&4 Pft \I 
f’ 

Prqtxf Name I Carrieruaybi,l Number 
;a 

. 

Ck/d/J/IP/) *;//C/&j E tJ/,M,S A,*.L///hL Plo.~‘/3~75.L72 pi‘ b. 
ConlracVPurchase &der/Quofe No. . *, II 

. 

Sample I.D. No. and Description 

FD -6tO63S-00 

PO - G UloYB-06 

FD- ,&fLdt%?~l~~. 

FO- &wFt’)-o7/dDo 

Date Time Sample Type 
Total Containers ;:: 

Volume 
Preservative I 

Type No. 
Condition on Receipt j i $ *r 

. . 

7//9/aa II 70 LU / Cl f/r PO/L, I i ,’ I 

I L, f/T I I 
7/,wfw II r/u x w ,‘dcr I Y&L - I 
7/k?/cY 0 ! 1,). f LW f Cl +cr ,7,:/u I yLL I 

r 
7/f 4/00 rBoo c Id /L./f/f f&t4 I L/“L 1 

/ 

~-., 

I__~ 
- 4 

Special InsWucfions 

Possible Hazard Idenfificafion 

•j Non-Hazard c] F/ammab/e 0 Skin lrritanf 
Turn Around Time Required 

lzl Normal u Rush 
1. f?elinquishei.t By 

,‘... c.. ; i _ ,.&& $sevi+& _ 
2. Relinquished 6y 

3. f?e/inquished 

.- 

Sample Disposal \ 

0 Poison 6 0 Unknown cl Rekfm To Client 0 Dispose/ By lab 0 Archive For Months 
cc level Project Specific (Specify) 

01. c-ill q fll. ..--__- 
Date lime 1. Received Ey Date Time 

7//g&276 ‘2n3& 
Date Time 2. Fie&ved By Date Time 

----. - I ___.___ 
Dale Time 3. Received By 

{ I 

Time 

..._~._.___~ 



RELINQUISHED RV (SGNATURE): 

I 

RELINQUISHED BV (SIGNATURE): DATE / WE: RECEIVED FOR UBOMTORV RV 

I 
, (SK~NANRE): 

1 
REIJNQUISHED IV (SKiNATURE): DATE / TIME: RECEIVEi IV(SJGNATUIE): 

I 
1 I I 

DATE I TIME: REMARKS: 

I 



,, 1.1 

Al-i-ACHMENT H 

SLUG TEST DATA 



10.00 

0.10 

L’ It- 

‘: I I 

4 
t, 

4 --I- , I 

0.05 j 0.1 O.l!+ 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.01 

0 

So: OIOLS L.:c 
Elapsed Time (minutes) 

- 1,s set - 5.r src 

, 



Fdmw04s2 

10.00 

1.00 

= 
8 
z 

s 

B 
E 
P 

0.10 

0.01 i t i- 

/ 
! 
I 

! 
! 
I 

I 

! 
f 

! 

/ 
, 

/ 

4 

0.05 0.1 0.15\ 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0 

T I 
” .[;I p.‘. f, z I’.?5 r,:” 

Elapsed Time (minutes) 
_, 
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1.00, 

= 
8 
5 

E 

P 
ii 

0.10 

0.01 

0 

i 

\ 

FdmwfXsl 

l- 

t- 

4 

, Elapsed Time (minutes) 



FdmwOGs2 

10.00 

1.00 

g 

6 

% 
6 

O.lC 

0.0' 

. 

! 

! 

, 

, 
I 

’ 

! 
! 

! 

I 

7 

0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 

Elapsed Time (minutes) 
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_^ ,*.. SLUG TEST:!FD-MW-OBSl/ / I 
i I 

I 
/ I 

Scn Int L= 7.46 : Tyo= ! 1.5 lsec 
WT to Well Bt H=! 7.46. Yo- / 1 lfeet 

Aq Depth D=i 55 : I 
Rad Borehole Rw=i 0.417 j Tyt=j 5.4 jsec 

Case Rcase=: 0.167 / Yt=j 0.1 lfeet 
Cal Eff Rc' Rc=j 

I 
'0.268 I 1 1 

One used in K talc Rc=; 0.268 I 
I I 

, / I 
L\Rw=' 17.89 ! 

I I 

A=; 2.1: j 
B=l 0.3 , I 

I 
C=' 1.6 j / 

, 
!' I 

I 
IF D>H' I I IF D=H/ 

LN(Re/Rw)=l1.7295198 ILN(Re/Rw)= 12.1239449 j 
Re=j2.3510235 / 

/ 
Re=/3.4878162 ! 

I ! , 1 

K=l 4.923-03 :ft/sec i K=i 6.043-03 !ft/sec 
i 1.50E-01 !cm/sec j 1.84E-01 jcm/sec 

1 I 

, I^^” 



SLUG TEST:!FD-MW-04S2; 1 I 
! ! I I 

Scn Int L=i 7.46 : Tyo=! 1.5 isec 
WT to Well Bt H=/ 7.46 j Yo= ! 1 lfeet 

Aq Depth D=i 55 j I 
Rad Borehole Rw=/ ,0.417 j Tyt=; 5.4 isec 

Case Rcase- 0.167 1 Yt=l 0.1 /feet 
I 

Cal Eff Rc' Rc=j ) 
/ 

0.268 ; 
One used in K talc Rc=i 0.268 j I I / 

L\Rw=j 17.89 / 
I 1 
I 

A=! 2.1 j. I 
/ / 

B=' 0.3 / ! I 

C=i 1.6 ' I 

I I 
I I I I 

IF D>HI I IF D=H/ 
LN(Re/Rw)=ll.7295198 1 ;LN (Re/Rw) = 12.1239449 

, 
Re=:2.3510235 1. I RePi3.4878162 I 

, / 
I j 

K=i 4.926-03 jft/sec I K=j 6.043-03 !ft/sec 
i 1.50E-01 icm/sec / / 1.84E-01 icm/sec 

/ i 



SLUG TEST:;FD-MW-05Sl 
I ! 

Scn Int L=j 8.42 Tyo=/ 1.5 isec I 
WT to Well Bt H=i 

I 
8.42 ; Yo= ( 0.2 /feet I 

Aq Depth D=! ! 55 ; I j 

Rad Borehole Rw=j' 0.417 j Tyt=j 5.4 jsec 
Case Rcase=i 0.167 j Yt=/ 0.008 Ifeet 

Cal Eff Rc' Rc=; 0.268 ) I 
i , 

One used in K talc Rc=j 0.268 / I I I 
L\Rw=' 20.19 / 

A=, 2.2 j I 
B=i 0.3 j / 
Cc' 1.7 I 

I I 

IF D>H! 1 IF D=H! / 

LN(Re/Rw)=i1.8347177 i lLN(Re/Rw)= ) 2.221161 / 
Re=j2.6118235 / Re= 3.8439171 / 

, 1 

K=: 6.46E-03 Ift/sec / K=i 7.823-03 
, 1.97E-01 icm/sec / / 2.383-01 icm/sec 

1 t 



SLUG TEST:iFD-MW-05S2: 
I 

Scn Int L=i 8.42 1 Tyo= 1 1.8 isec 
WT to Well Bt H=/ 8.42 / Yo= I 0.2 /feet I 

Aq Depth D= 55 / I 

Rad Borehole Rw= 0.417 Tyt=i 5.4 set 1 
Case Rcase= 0.167 Yt=/ 0.009 feet I 

Cal Eff Rc' Rc= 6.268 : 
One used in K talc Rc=' 0.268 1 

/ 

L\Rw=' 20.19 / I / 
A=' 2.2 / I I I 
B=/ 0.3 i 
c=j 1.7 j 

/ 

IF D>Hi 
LN(Re/Rw)=/1.8347177 / 

Re=12.6118235 ( 
I 

\ / 
I 

I / 
I / 

IF D=H/ 
/LN(Re/Rw)= j 2.221161 / 

Re=J3.8439171 I 
I I 

1 

K=i 6.743-03 /ft/sec / 
/ 2.05E-01 icm/sec j I 

I 
K=i 8.163-03 ift/SeC 

/ 2.493-01 /cm/set 
I I 



r -.-< 
f 

SLUG TEST'IFD-MW-06Sl I I I 
, I 

Scn Int L=' 8.53 Tyo=: 1.8 /set 
WT to Well Bt H=i 8.53 / yo= : 0.4 lfeet 

Aq Depth D=: 55' / I 
Rad Borehole Rw=! 0.417 j Tytz=' 7.8 lsec I 

Case Rcase= i 0.167 ! Yt=l 0.04 /feet ' 

Cal Eff Rc' Rc=l 0.268 j 
One used in K talc Rc=. 0.268 I , 

L\Rw=! 20.46 I 
A=’ 2.2 : I I 

B= 0.3 i I I 
/ 

c= 1.7 ~ 

I 
IF D>Hi IF D=H/ 

LN(Re/Rw)=!l.8479994 ILN(Re/Rw)= 12.2343609 / 
Re=!2.6467445 I Re=! 3.894993 ; 

I I 
K=/ 2.993-03 Ift/sec i K=; 3.61E-03 ift/sec 

~ Y.lOE-02 icm/sec I l.lOE-01 icm/sec 



SLUG TEST:!FD-MW-06S2; I I I 
I 1 

I ! 

Scn Int L=: 8.53 j Tyo= 1 0.6 lsec 
WT to Well Bt H=! 8.53 yo= : 0.6 lfeet 

Aq Depth D=/ 55 I I I 

Rad Borehole Rw=l ' 0.417 / Tyt=/ 7.2 /set 
Case Rcase=j 0.167 Yt=/ 0.05 Jfeet I 1 / 

Cal Eff Rc' Rc=l 0.268 I 

One used in K talc Rc=/ 0.268 1 
I 
I 1 

L\Rw=i 20.46 I I 1 I 

A=! 2.2 1 .j 
I 

B=i 0.3 / I ! I 
c=; 1.7 I / 

/ 

IF D>Hi IF D=Hj 
LN(Re/Rw)=11.8479994 !LN(Re/Rw)= i2.2343609 1 

Re=i2.6467445 ! Re=/ 3.894993 ' 
I I I 

K=i 2.933-03 lft/sec j K=j 3.543-03 jft/sec 
/ I 

/ 8.933-02 icm/sec / ! l.O8E-01 icm/sec 
/ I 



., : 
_, :a.~ 

I 
SLUG TEST:!FD-MW-07IFl I J 

I 

Scn Int L= 10 Tyor, 
WT to Well Bt H=' 28.68 I Yo- 

Aq Depth D=. 55 / ! 

Rad Borehole Rw=i 0.417 ! Tyt=! ' 
Case Rcase=' 0.167 \ yt=: 

Cal Eff Rc' Rc=# 0.268 : 
One used in K talc Rc= 0.268 

L\Rw= 23.98 / 
A= 2.25 1 

I 

B= 0.35 j I 

IF DsH' 
LN(Re/Rw) =!2.4136218 ' 

Re=l4.6597079 : 

IF D=HI 
jLN(Re/Rw)= 12.9845947 

I Re=/8.2476283 
I 

Kz~ 5.92E-03 Ift/sec / 
I 

1.80E-01 icm/sec i 
1 



SLUG TEST:'FD-MW-07IRl / 
I I I I 

Scn Int L=! 10 : Tyo= 2.4 lsec I 
WT to Well Bt H=j 28.68 Yo= j 0.6 lfeet 

Aq Depth D=j 55 I 
I I / 

Rad Borehole Rw=/ 0.417 / Tyt=i 7.2 isec 
Case Rcase=' 0.167 ' Yt= 0.008 jfeet 

Cal Eff Rc' Rc=: 0.268 i 

One used in K talc Rc=, 0.268 ! / 

L\Rw=! 23.98 ~ 1 

B=; 0.35 ; 'I 
cc, 1.8 ' 

I 

IF D>H: 
LN(Re/Rw)=/2.4136218 

Re=i4.6597079 

I 

IF D=H' I 

ILN(Re/Rw)= 12.9845947 i 
Re=i8.2476283 ! 

I 
I 

K=l 7.803-03 Ift/SeC : 

~ 2.38E-01 !cm/sec ! 
, I 

K=i 9.643-03 ift/sec 
i 2.943-01 iCm/sec 



, 
I I.~% 

I 
SLUG TEST:iFD-MW-07IR2 I 

I I I =l 
Scn Int L=, 10 ; Tyo= / 1.8 lsec 

WT to Well Bt H=i 28.68 ! yo= j 1 /feet 
Aq Depth D=/ 551 / 

Rad Borehole Rw=l 0.417 ( Tyt=/ 7.2 isec 
Case Rcase=j 0.167 j Yt=/ 0.008 lfeet 

I Cal Eff Rc' Rc=j 0.268 I / 
---.I 

One used in K talc Rc=' 0.268 I I 

L\Rw= 23.98 : I I --I 

I A= 2.25 j I 
-.-.I 

B=; 0.35 j I 
c= 1.8 ! / / 

, ! 

I~~- ~~ IF D>Hi IF D=H/ / I 
LN(Re/Rw)=:2.4136218 / 

Re=i4.6597079 
:LN(Re/Rw)= 12.9845947 j 

Re=/8.2476283 ' 
I / 

K=’ 7.75E-03 /ft/sec i 
! 2.363-01 lcm/sec : 



I SLUG TEST:iFD-MW-08Sl' 
/ I 

Scn Int L= 6.85 ; Tyot 1 2.4 isec 
WT to Well Bt H=; 6.85 j Yo= 0.8 tfeet 

Aq Depth D=i 55 I 1 j 

Rad Borehole Rw=: 0.417 Tyt=/ 6.6 lsec I 
Case Rcase=/ 0.167 ; Yt=l 0.09 lfeet I 

Cal Eff Rc' Rc=: 0.268 ! 
One used in K talc Rc=! 0.268 i I 

L\Rw=: 16.43 j / 

A=! 2' 1 
B=l 0.3 I , 

1.55 / 
I 

c= 1 ! 

IF D>H, 
LN(Re/Rw)=il.6625363 I 

Re=:2.1987022 j 
I 

I ! ! 

IF D=H/ 
I 
! 

;LN(Re/Rw)= / 2.051843 
! / Re=i3.2451902 j 
I I ! 

K=i 4.533-03 !ft/sec / 
/ 1.38E-01 Icm/sec I 

1 
K=l 5.603-03 /ft/sec 

1 
/ 1.71E-01 /cm/set 

I 



, _.. c I_ , SLUG TEST:iFD-MW-08S2: I 
I I / 

Scn Int L=: 6.85 Tyo= I 2.4 isec I 

WT to Well Bt H=j 6.85 ( yo= i 0.8 /feet 
I 

Aq Depth D=/ 55 i ! 
/ 

Rad Borehole Rw=! 0.417 j Tyt=i 6 isec I 

Case Rcase=j 0.167 I Yt=l 0.09 /feet 1 

Cal Eff Rc' Rc=' 0.268 / 
I 

i / 
One used in K talc Rc=' 0.268 / 

1 I I 

L\Rw=, 16.43 I , 
/ / 

A= 2 j' 
! 

1 
B=/ 0.3 1 

I I I 

c=i '1.55 / I / 
! ! / 

IF DsH! ! IF D=H/ I 
1 

LN(Re/Rw)=il.6625363 I /LN(Re/Rw)= j 2.051843 j 
I 

Re=;2.1987022 1. 1 Re=!3.2451902 ( 
1 I ! 

K=j 5.293-03 jftjsec ! 
/ 

K=/ 6.533-03 ift/sec 
I 1.61E-01 lcm/sec ! : 1.995-01 icm/sf:c 
1 I c 



SLUG TEST:iFD-Mh'-09Sl I 
/ I I I 1 

Scn Int L=' 7.57 : Tyo= 1.5 tsec , 

WT to Well Bt H=! 7.57 i Yo= 1 [feet j 
Aq Depth D=! 55 i I I 

Rad Borehole Rw=j 0.417 ! Tyt=> 6 lsec I 
Case Rcase=! 0.167 j yt=: 0.2 /feet I 

Cal Eff Rc' Rc=i 0.268 : / 
One used in K talc Rc=~ 0.268 / 

A=; 2.1 1 I / 
B=i 0.3 i I 

I c= 1.65 ! I 1 

IF D>H' 
LN(Re/Rw)=il.7440707 I 

Re=:2.3854831 ! 
I 

I IF D=H~ 1 
/ 

ILN (Re/Rw)= 12.1260722 ! 
Re=/3.4952439 1 

I I 

K=! 2.963-03 /ft/sec K=i 3.61E--03 ift/sec I 
I 9.02E-02 Icm/sec / ! l.lOE-01 icm/sec 1 / I 



SLUG TEST:iFD-MW-09S2: I 
I [ =I 

Scn Int L=' 7.57 j Tyo= ! 1.5 isec ! - 
WT to Well Bt H=/ 7.57 j yes; 1 lfeet 

Aq Depth D=; 55 I I 

Rad Borehole Rw=i 0.417 / T-phi 9.6 /set 
Case Rcase=j 0.167 j Yt-1 0.06 jfeet 

1 
Cal Eff Rc' Rc=. 6.268 / ( 

One used in K talc Rc=, 0.268 ; I 1 
i 

, 
L\Rw=, 18.15 i I / / 

I / 

B=; 0.3 j I 

c=: 1.65 

IF D>H 
LN(Re/Rw)=il.7440707 I 

Re=/2.3854831 j 
1 

K=j 2.873-03 ift/sec 
/ 8.76E-02 lcm/sec / 

/ 



SLUG TEST:IFD-MW-1OSl; 
I 1 I I 

Scn Int L=j 5.62 ! 
r 

Tyo= : 1.8 lsec 
WT to Well Bt H=l 5.62 I Yo= I 0.4 /feet I 

Aq Depth D=/ 55 ! / I 
Rad Borehole Rw=j 0.417 / Tyt=i 7.5 isec 

Case Rcase=! 0.167 j yt=! 0.02 (feet ! 
Cal Eff Rc' Rc=/ 0.268 1 I 

One used in K talc Rc=! 0.268 ' I I I 

L\Rw=j 13.48 j I I 
A=/ 1.9 .j I 1 I I 

, 
B= 0.28 i I 

I 
c=' 1.4 / I 

j 
! 
I I 

, / 
IF D>H' IF D=HI 

LN(Re/Rw) =il. 5081115 ! ILN(Re/Rw)= 11.8982783 i 
Re=ll.8840854 I. I Re=i 2.783222 / 

I 1. I 
I ! . 

K=/ 5.063-03 !ft/sec i 
I 

K=l 6.383-03 /ft/sec 
) 1.54E-01 Icm/sec j ! 1.94E-01 /cm/set 

, 

I 



SLUG TEST:iFD-MW-lOS2 I 
, ! I , --I 

Scn Int L=j 1.5 isec 
/ 

5.62 ! Tyo-i I 

WT to Well Bt H=i 5.62 ; YO= I 0.4 lfeet / / 

Aq Depth D=/ 55 ! 
/ 1 / 

Rad Borehole Rw=/ 0.417 j Tyt= j 7.2 isec 

Case Rcase=i 
I 

0.167 I Yt=/ 0.02 !feet 

Cal Eff Rc' Rc=' 0.268 j 
i 1 

/ 

One used in K talc Rc=: 0.268 / / I 

L\Rw=/ 13.48 / I 
A=' 1.9 i / I 
B=I 0.28 I 

1 1 / 
I 1 

c=: 1.4 1 I 
/ I I 

IF D>H' I IF D=H/ 

LN(Re/Rw)=!1.5081115 ! !LN(Re/Rw)= il.8982783 j 
Re=i1.8840854 i Re- 2.783222 / 

I I 
K=; 5.063-03 ift/sec K= 6.383-03 jft/sec 

/ 1.54E-01 !cm/sec / j 1.94E-01 icm/sec 
I / I 



In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
*-----*_ -------- 

1 o/3/00 10: 17 
10/3/00 10:17 
1 o/3/00 10: 17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
1 o/3/00 10: 17 
1 o/3/00 10: 17 
1 o/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
1 o/3/00 10: 17 
1 o/3/00 10: 17 
10/3/00 10:17 

Troll 

1 o/23/00 7:49:32 
S:\GOODR\CALVER-l\MW04Sl .BIN 
2.31 .O.O 

FD-MW04-S-1 

1 o/3/00 10:17:01 
1 o/3/00 .10:17:38 
10/3/00 10:28:20 
1 o/3/00 105158 

Minutes. 
102 

102 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.186 Meters H20 

Chant21 
ET (min) Meters H20 

m-mm---em--- -----------w--- 

0 $055 
0.005 -0.717 
0.01 -0.504 

0.015 -0.518 
0.02 -0.375 
0.025 -0.317 
0.03 -0.265 

0.035 -0.224 
0.04 -0.187 

0.045 -0.156 
0.05 -0.129 

0.055 -0.108 
0% -0.091 

0.065 -0.077 

Drawdown 
Feet H20 

0.17 
2.19 
1.54 
1.58 
1.14 
0.97 
0.81 
0.68 
0.57 
0.48 
0.39 
0.33 
0.28 
0.23 



Date Time 
---e--em ..e--se-- 

10/3/0010:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 lO:i? 
1'0/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/0010:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 to:17 
10/3/00 10:17 
10/3/0010:17 
10/3/00 10:17' 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
!0/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/0010:17 
10/3/00 10:17 
10/3/00 10:17 
10/3/00 IO:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/0010:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/0010:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/0010:18 
10/3/00 lo:18 
10/3/0010:18 
10/3/00 lo:18 

l 

10/3/0010:18 

ET(min) 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] 
Meters H20 
-~~~-~~~-~~~-~~ 

-0.066 
-0.057 
-0.049 
-0.042 
-0.037 
-0.034 
-0.03 

-0.027 
-0.024 
-0.022 
-0.02 

-0.018 
-0.016 
-0.014 
-0.012 
-0.011 
-0.01 
-0.009 
-0.007 
-0.007 
-0.005 
-0.005 
-0.004 
-0.014 
-0.013 
-0.012 
-0.011 
-0.011 
-0.012 
-0.011 
-0.011 
-0.011 
-0.011 
-0.01 

-0.011 
-0.011 
-0.01 

-0.009 
-0.01 

-0.009 
-0.009 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

-0.011 
-0.009 

Drawdown 
Feet H20 
---------*-- 

0.20 
0.17 
0.15 

.0.13 
0.11 
0.10 
0.09 
0.08 
0.07 
0.07 
0.06 
0.05 
0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.04 
0.04 
0.04 
0.03 
0.03 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03; 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.0:3 
0.0:3 
0.0:3 



Date Time 
e-es-e-- -m---em- 

10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 lo:18 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/0010:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:19 
10/3/00 10:20 
10/3/00 10:20 
lOM/OO 10:20 
10/3/00 10:20 
10/3/00 10:20 
10/3/00 10:20 
10/3/00 10:21 
10/3/00 10121 
10/3/00 10:21 
10/3/00 10:21 
10/3/00 10:22 
10/3/00 10:22 

ET(min) 

1.168 
1.238 

1.31'13 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2;953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 

. 1 
1 
1 
1 
1 
1 

0:22 4.973 
0:22 5.2697 
0:23 5.583 
0:23 5.9147 
0:23 6.2663 
0:24 6.6397 

10/3/00 lo:24 7.0347 
10/3/00 lo:25 7.453 
10/3/00 lo:25 7.8963 
10/3/00 lo:25 8.3663 
10/3/0010:26 8.8647 
10/3/00 lo:27 9.3913 
10/3/00 lo:27 9.9497 
10/3/00 lo:28 10.5413 

Chan[2] Drawdown 
Meters H20 FeetH20 
-------------- ------------ 

-0.01 0.03 
-0.01 0.03 

-0.012 0.04 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 

-0.009 0.03 
. -0.009 0.03 

-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.01 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.01 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.01 0.03 
-0.01 0.03 



, ,x,. _ In-Situ Inc. 

Report generated: 1 O/23/00 8:10:39 
Report from file: S:\GOODR\CALVER-l\MW04S2.BlN 

. DataMgr Version 2.31 .O.O 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

TOTAL DATA SAMPLES 

._ Y..  
Channel number [2] 

Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
----w-v- -------s 

1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
1 o/3/00 10:40 
I o/3/00 i 0:40 

Troll 

FD-MW04-S-2 

1 o/3/00 10:40:01 
1 o/3/00 10:40:25 
1 o/3/00 10:51:35 
1 o/3/00 10:52:41 

Minutes. 
102 

102 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.186 Meters H20 

ET (min) 

0 
0.005 
0.01 

0.015 
6.02 
0.025 
0.03 

0.035 
0.04 

0.045 
0.05 
0.055 
0.06 

0.065 

Chan[2] Drawdown 
Meters H2O Feet H20 
~-~~--~---~~-.s- m------e..--- 

-0.002 0.01 
-0.863 2.63 
-0.536 1.63 
-0.383 1.17 
-0.376 1.15 
-0.327 1 .OO 
-0.273 0.8:3 
-0.228 0.69 
-0.192 0.5!3 
-0.161 0.49 
-0.133 0.41 
-0.11 034 

-0.093 0.28 
-0.078 0.24 



Date Time 
-m-----e --e---e- 

10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
)0/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:40 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 

ET (min) 
Chan[2] Drawdown 

Meters H20 FeetH20 

0.07 -0.067 0.20 
0.075 -0.058 0.18 
0.08 -0.05 0.15 

0.085 -0.043 0.13 
0.09 -0.038 0.12 

0.095 -0.034 0.10 
0.1 -0.031 0.09 

0.1058 -0.028 0.09 
0.112 -0.026 0.08 

0.1185 -0.024 0.07 
0.1255 -0.021 0.06 
0.1328 -0.019 0.06 
0.1407 -0.017 0.05 
0.149 -0.015 0.05 

0.1578 -0.013 0.04 
0.1672 -0.012 0.04 
0.177 -0.01 0.03 

0.1875 -0.01 0.03 
0.1985 -0.008, 0.02 
0.2102 -0.007 0.02 
0.2227 -0.006 0.02 
0.2358 -0.005 0.02 
0.2498 -0.015 0.05 
0.2647 -0.015 0.05 
0.2803 -0.013 0.04 
0.297 -0.013 0.04 

0.3147 -0.012 0.04 
0.3333 -0.012 0.04 
0.3532 -0.012 0.04 
0.3742 -0.012 0.04 
0.3963 -0.011 0.03 
0.4198 -0.012 0.04 
0.4447 -0.011 0.03 
0.4697 -0.011 0.03 
0.4963 -0.012 0.04 
0.5247 -0.01 0.03 
0.5547 -0.012 0.04 
0.5863 -0.011 0.03 
0.6213 -0.01 0.03 
0.658 -0.01 0.03 

0.6963 -0.01 0.03 
0.738 -0.01 0.03 

0.7813 -0.01 0.03 
0.828 -0.011 0.03 

0.8763 -0.011 0.03 
0.928 -0.01 . 0.03 
0.983 -0.01 0.03 
1.0413 -0.01 0.03 
1.103 -0.01 0.03 



Date Time 
___e---m -------- 
10/3/00 to:41 
10/3/00 10:41 
10/3/00 10:41 
10/3/00 10:41 
lOM/OO 10:41 
10/3/00 10:41 
10/3/00 lo:42 
10/3/00 lo:42 
10/3/00 lo:42 
10/3/00 lo:42 
10/3/00 lo:42 
lOWOO lo:42 
10/3/00 lo:42 
10/3/00 lo:42 
10/3/00 10:43 
10/3/00 10:43 
10/3/00 10:43 
10/3/00 10:43 
10/3/00 10:43 
10/3/00 10:43 
10/3/00 10:44 
10/3/00 10:44 
10/3/00 IO:44 
10/3/00 10:44 
10/3/00 10:45 
10/3/00 10:45 
10/3/00 10:45 
10/3/00 10:45 
10/3/00 lo:46 
10/3/00 lo:46 
10/3/00 10:47 
10/3/00 10:47 
10/3/00 10:47 
10/3/00 lo:48 
10/3/00 lo:48 
10/3/00 10:49 
10/3/00 10:49 
10/3/00 10:50 
10/3/00 10:50 

ET (min) 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 
3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 
5.2697 
5.583 
5.9147 
6.2663 
6.6397 
7.0347 
7.453 
7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 

Chan[2] Drawdown 
Meters H20 FeetH20 
-e-e--w--e----- -------w---- 

-0.01 0.03 
-0.01 0.03 

-0.011 0.03 
-0.011 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-0.01 0.03 
-q.Ol 0.03 
-0.01 0.03 

-0.009 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.01 0.03 

-0.009 0.03 
-0.011 0.03 



In-Situ inc. Troll 

Report generated: 1 O/23/00 8:22:00 

Report from file: S:\GOODR\CALVER-l\MWOSSl BIN 
.DataMgr Version 2.31 .O.O 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: FD-MWOS-S-1 

Test defined on: 1 o/3/00 8:37:10 

Test started on: 1 o/3/00 a:38146 

Test stopped on: 1 o/3/00 8:SO:lO 

Test extracted on: 1 o/3/00 9:07:52 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data sampies: 

TOTAL DATA SAMPLES 103 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
~~~~~~~- se------ 

1 o/3/00 8:38 
1 O/3/00 8:38 
1 o/3/00 8:38 
1 o/3/00 8:38 
1 O/3/00 8:38 
1 O/3/00 8:38 
1 O/3/00 8:38 
1 O/3/00 8:38 
1 O/3/00 8:38 
1 O/3/00 8: 38 
1 O/3/00 8:38 
1 O/3/00 8:38 
1 o/3/00 8:38 
1 o/3/00 8:38 

Minutes. 
103 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.446 Meters H20 

ET (min) 
Chan[2] 

Meters H20 

0 -0.121 
0.005 -0.64 
0.01 -0.198 

0.015 -0.112 
0.02 -0.089 

0.025 -0.067 
0.03 -0.052 

0.035 -0.04 
0.04 -0.032 

0.045 -0.025 
0.05 -0.02 

0.055 -0.018 
0.06 -0.013 

0.065 -0.012 

Drawdown 
Feet H20 
ww------wmmm 

0.37 
1.95 
0.60 
0.34 
0.27 
0.20 
0.16 
0.12 
0.10 
0.08 
0.06 
0.05 
0.04 
0.04 



Date Time 
-*------ -------- 

10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 
10/3/00 8:38 

"P_ '10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/008:39 

.10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
lONO 8:39 
10/3/00 8:39 
10/3/008:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
1 O/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 

. . > 10/3/00 8:39 
10/3/00 8:39 
10/3/00 8:39 

ET (min) 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] Drawdown 
Meters H20 Feet H2C> 
-e--e--m--wm-- 

-0.01 
-0.008 
-0.007 
-0.006 
-0.005 
-0.005 
-0.005 
-0.004 
-0.004 
-0.004 
-0.002 
-0.002 
-0.002 
-0.002 
-0.002 
-0.001 
-0.001 

0 
-0.001 

0 
0 
0 

-0.001 
-0.01 
-0.01 
-0.01 
-0.01 

-0.011 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.008 
-0.008 
-0.009 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 

0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
.0.02 
0.01 
-0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 . 
0.00 
0.00 
0.00 
0.00 
0.00 
OLOO 
0.00 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.03 
0.02 
0.02 
O.OZ! 
0.02 
0.02 
0.02 



Date Time 
-_-__--- --_-_--_ 

10/3/00 8:39 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8~40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:40 
10/3/00 8:41 
10/3/00 8:41 
10/3/00 8:41 
10/3/00 8:41 
10/3/00 8:41 
10/3/00 8:41 
10/3/00 8:42 
10/3/00 8:42 
10/3/00 8:42 
10/3/00 8:42 
10/3/00 8:42 
10/3/00 8:43 
10/3/00 8:43 
10/3/'00 843 
10/3/00 8~44 
10/3/00 8:44 
10/3/00 8:44 
10/3/00 8:45 
10/3/00 8:45 
10/3/00 8:45 
10/3/00 8:46 
10/3/00 8:46 
10/3/00 8:47 
10/3/00 8:47 
10/3/00 8:48 
10/3/00 8:48 
10/3/00 8:49 
10/3/00 8:49 

ET (min) 
-m-e-mm----m 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 
5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 

10.5413 
11.168 

Chan[2] Drawdown 
Meters H20 FeetH20 
~-~-~-~--~---~- --m--w-e---- 

-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.008 0.02 
-0.009 0.03 
-0.01 0.03 

-0.008 0.02 
-0.008 0.02 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.008 0.02 
-0.009 0.03 
-0.009 0.03 
-0;OOQ 0.03 
-0.009 0.03 
-0.008 0.02 
-0.009 0.03 
-0.008 0.02 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.008 0.02 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.009 0.03 
-0.008 0.02 
-0.009 0.03 
-0.008 0.02 



,. il. In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 
Firmware Version 
Unit name: 

Troll 

1 O/23/00 8:28:07 
S:\GOODR\CALVER-l\MWOSS2.BIN 
2.31 .O.O 

10751 
7.1 
Troll 4000 

Test name: FD-MWOS-S-2 

Test defined on: 1 o/3/00 8:53:33 

Test started on: 1 o/3/00 8:56:16 

Test stopped on: 10/3/00 9:07:34 

Test extracted on: 1 o/3/00 9:08:28 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

Minutes. 
103 

TOTAL DATA SAMPLES 103 

., Channel number _ .-. [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.448 Meters H20 

Date Time 
------- m----m-- 

1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8~56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 
1 O/3/00 8:56 

ET (min) 

0 
0.005 
0.01 

0.015 
0.02 

0.025 
0.03 

0.035 
0.04 
0.045 
0.05 

0.055 
0.06 

0.065 

Chant21 
Meters H20 
--------------- 

.0.002 
-0.313 
-0.552 
-0.188 
-0.115 
-0.09 

-0.068 
-0.051 
-0.04 

-0.032 
-0.025 
-0.022 
-0.016 
-0.015 

Drawdcwn 
Feet H20 

-0.0’1 
0.95 
1.68 
0.57 
0.35 
0.27 
0.21 
0.18 
0.1:2 
0.10 
0.08 
0.07 
0.05 
0.05 



Date Time 
m----e-- m--mm--- 
70/3/00 8:56 
1 O/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8~56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
lOi3iOO 856 
10/3/00 8:56 
iO/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/CJO 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
1 O/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:56 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8~57 
10/3/00 8:57 
10/3/00 8:57 

Chan[2] 
ET (min) Meters H20 

m--m-------- ~~~-~-~-----~~- 

0.07 -0.011 
0.075 -0.011 
0.08 -0.008 

0.085 -0.007 
0.09 -0.006 

0.095 -0.005 
0.1 -0.006 

0.1058 -0.006 
0.112 -0.004 

,0.1185 -0.004 
0.1255 -0.003 
0.1328 -0.004 
0.1407 -0.003 
0.149 -0.001 

0.1578 -0.003 
0.1672 -0.001 
0.177 -0.001 

0.1875 -0.002 
0.1985 -0.001 
0.2102 -0.001 
0.2227 -0.001 
0.2358 -0.001 
0.2498 -0.011 
0.2647 -0.011 
0.2803 -0.011 
0.297 -0.011 

0.3147 -0.011 
0.3333 -0.011 
0.3532 -0.011 
0.3742 -0.009 
0.3963 -0.01 
0.4198 -0.011 
0.4447 -0.011 
0.4697 -0.009 
0.4963 -0.01 
0.5247 -0.011 
0.5547 -0.011 
0.5863 -0.009 
0.6213 -0.009 
0.658 -0.01 

0.6963 -0.008 
0.738 -0.009 

0.7813 -0.009 
0.828 -0.008 

0.8763 -0.008 
0.928 -0.009 
0.983 -0.009 
1.0413 -0.009 
1.103 -0.009 

Drawdown 
Feet H20 

0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.01 
0.00 . 
0.00 
0.01 
0.00 
0.00 
0.00 
0.00 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.03 
0.03 
0.02 
0.02 
0.03 
0.03 
0.03 
0.03 



Date Time 
v-mem-e- .,------- 

10/3/00 8:57 
10/3/00 857 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:57 
10/3/00 8:58 
10/3/00 8:58 
10/3/00 8:58 
1 O/3/00 8:58 
10/3/00 8~58 
10/3/00 8:58 
10/3/00 8:58 
10/3/00 8~58 
10/3/00 8:59 
10/3/00 8:59 
10/3/00 8:59 
10/3/00 8:59 
10/3/00 8:59 
10/3/00 8:59 
10/3/00 9:00 
10/3/00 9:00 
10/3/00 9:oo 
10/3/00 9:oo 
1 O/3/00 9:Ol 
10/3/00 9~01 
10/3/00 9:Ol 
10/3/00 9:02 
10/3/00 9:02 
10/3/00 9:02 
10/3/00 9:03 
10/3/00 9:03 
10/3/00 9:04 
10/3/00 9:04 
10/3/00 9:os 
10/3/00 9:OS 
10/3/00 9:06 
10/3/00 9:06 
10/3/00 9:07 

ET(min) 
-e--s------ 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 
5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

Chant21 
Meters H20 
--------w-I-- 

-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.008 

. -0.009 
-0.009 
-0.009 
-0.01 

-0.009 
-0.009 
-0.009 
-0.008 
-0.009 
-0.009 
-0.01 
-0.01 

-0.009 
-0.008 
-0.008 
-0.009 
-0.009 
-0.008 
-0.009 
-0.01 

-0.008 
-0.008 
-0.009 
-0.008 
-0.008 
-0.008 
-0.008 
-0.009 
-0.008 
-0.008 
-0.009 
-0.011 
-0.009 

Drawdown 
Feet H2Q 
-w----w----, 

0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.03 
0.03 
0.02 
0.03 
0.03, 
0.02 
0.02 
0.03 
0.02 
0.02 
0.02 
0.02 
0.03 
0.02 
0.021 
0.03 
0.03 
0.03 



In-Situ inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 

Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 

Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
__---___ -------- 

1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 
1 o/3/00 7:37 

1 O/23/00 8:29:08 
S:\GOODR\CALVER-1WIWOGSl .BIN 
2.31 .O.O 

FD-MWOG-S-1 

1 o/3/00 7:36:45 
1 o/3/00 7:37:08 
1 o/3/00 7:49:03 
1 o/3/00 8:09:55 

Minutes. 
104 

104 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.613 Meters H20 

ET (min) 

0 
0.005 
0.01 

0.015 
0.02 

0.025 
0.03 

0.035 
0.04 

0.045 
0.05 

0.055 
0.06 

0.065 

Chan[2] 
Meters H20 
-w-m--emm-m---- 

TO.01 3 
-0.799 
-0.293 
-0.181 
-0.177 
-0.155 
-0.136 
-0.12 

-0.106 
-0.094 
-0.083 
-0.075 
-0.067 
-0.059 

Drawdown 
feet H20 

0.04 
2.44 
0.89 
0.55 
0.54 
0.47 
0.41 
0.37 
0.32 
0.29 
0.25 
0.23 
0.20 
0.18 



Date Time ET (min) 
-------- ----m--- 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 -. 
10/3/00 7:37 

't0/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:3? 
10/3/00 7:37 
10/3/00 7:37 
10/3/007:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/007:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:37 
10/3/00 7:38 
10/3/00 7:38 
10/3/00 7:38 
lOWOO 7:38 
10/3/00 7:38 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 
0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chant21 
Meters H20 
~~~--~~~-~-~-~~ 

-0.054 
-0.047 
-0.043 
-0.038 
-0.034 
-0.031 
-0.028 
-0.025 
-0.023 
-0.02 

-0.018 
-0.016 
-0.015 
-0.013 
-0.011 
-0.009 
-0.008 
-0.007 
-0.006 
-0.005 
-0.004 
-0.004 
-0.011 
-0.01 
-0.01 

-0.009 
-0.009 
-0.009 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 
70.008 
-0.007 
-0.007 
-0.007 
-0.007 
-0.007 
-0.007 
-0.007 
-0.007 
-0.007 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
20.006 

Drawdown 
feetH20 
--e--eem--.~- 

0.16 
0.14 
0.13 
0.12 
0.10 
0.09 
0.09 
0.08 
0.07 
0.06 
0.05 
0.05 
0.05 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.021 
O.Oi! 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.0:2 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.012 
O.clI2 
0.02 
0.02 



Chant21 Drawdown 
Date Time 

m---m-e- --em--m- 

1 O/3/00 7:38 
10/3/00 7:38 
1 o/3/00 7:38 
10/3/00 7:38 
1 O/3/00 7:38 
10/3/00 7:38 
10/3/00 7:38 
10/3/00 7~38 
10/3/00 7:38 
10/3/00 7:39 
10/3/00 7:39 
10/3/00 7:39 
10/3/00 7:39 
10/3/00 7:39 
10/3/00 7:39 
lOM/OO 7:39 
10/3/00 7:40 
10/3/00 7:40 
1 o/3/00 7:40 
10/3/00 7:40 
10/3/00 7:40 
1 o/3/00 7:41 
10/3/00 7:41 
1013100 7:41 
10/3/00 7:41 

_ 10/3/00 7:42 
10/3/00 242 
10/3/00 7:42 
10/3/00 7:43 
10/3/00 7:43 
1 o/3/00 7:43 
10/3/00 7:44 
10/3/00 7:44 
10/3/00 7:45 
10/3/00 7:45 
10/3/00 7:45 
1 O/3/00 7:46 
1 O/3/00 7:47 
1 O/3/00 7:47 
1 O/3/00 7:48 
1 O/3/00 7:48 

ET(min) Meters H20 feet H20 

1.168 -0.006 0.02 
1.238 -0.006 0.02 

1.3113 -0.006 0.02 
1.3897 -0.006 0.02 
1.473 -0.006 0.02 

1.5613 -0.006 0.02 
1.6547 -0.006 0.02 
1.753 -0.006 0.02 
1.858 -0.006 0.02 
1.968 -0.007 0.02 

2.0847 -0.006 0.02 
2.2097 -0.006 0.02 
2.3413 -0.006 0.02 
2.4813 -0.006 0.02 
2.6297 -0.006 0.02 
2.7863 -0.006 0.02 
2.953 -0.006 0.02 

3.1297 -0.006 0.02 
3.3163 -0.006 0.02 
3.5147 -0.005 0.02 
3.7247 -0.005 0.02 
3.9463 -0.006 0.02 
4.1813 -0.006 0.02 
4.4297 -0.005 0.02 
4.693 -0.005 0.02 
4.973 -0.005 0.02 

5.2697 -0.005 0.02 
5.583 -0.005 0.02 

5.9147 -0.005 0.02 
6.2663 -0.005 0.02 
6.6397 -0.005 0.02 
7.0347 -0.004 0.01 
7.453 -0.005 0.02 

7.8963 -0.006 0.02 
8.3663 -0.005 0.02 
8.8647 -0.005 0.02 
9.3913 -0.006 0.02 
9.9497 -0.006 0.02 
10.5413 -0.006 0.02 
11.168 -0.006 0.02 

11.8313 -0.007 0.02 



“I6 -‘,. In-Situ inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: FD-MWOG-S-2 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

TOTAL DATA SAMPLES 104 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
mm--e--m ------- 

1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 OJ3JOO 7:57 
1 OJ3JOO 757 
1 o/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 OJ3JOO 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 OJ3JOO 7:57 
1 OJ3JOO 757 
1 O/3/06 7:57 

1 O/23/00 8:31:48 
S:\GOODR\CALVER-1 \MW06S2BlN 
2.31 .O.O 

1 O/3/00 7:56:34 
1 o/3/00 7:57:06 
1 o/3/00 8:09:36 
1 O/3/00 8:10:57 

Minutes. 
104 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.615 Meters H20 

ET (min) 

0 
0.005 
0.01 
0.015 
0.02 

0.025 
0.03 

0.035 
0.04 

0.045 
0.05 

0.055 
‘0.06 

’ 0.065 

Chan[2] 
Meters H20 
~-~-~~---~~--~- 

-0.009 
-0.933 
-0.208 
-0.168 
-0.159 
-0.141 
-0.124 
-0.111 
-0.099 
-0.087 
-0.078 
-0.068 
-0.062 
-0.056 

Drawdown 
Feet H20 

0.03; 
2.84. 
0.63 
0.51 
0.48 
0.43 
0.36 
0.34 
0.30 
0.2;7 

0.24 
0.2’1 
0.1!3 
0.1’7 



Date Time ET(min) 
-e-w--mm e..-s-mmw 
I O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 757 
10/3/00 7:57 
10/3/00 7:57 
1 O/3/06 7:57 
1 O/3/00 7:57 
10/3/00 757 
10/3/00 7:57 
10/3/00 7:57 
10/3/00 7:57 
10/3/00 7:57 
10/3/00 7:57 
10/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7157 
10/3/00 7:57 
1 O/3/00 7:57 
3 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
10/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
10/3/00 7:57 
10/3/00 7:57 
1 O/3/00 7:57 
10/3/00 7:57 
1 O/3/00 7:57 
1 OJ3JOO 7~57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 O/3/00 7:57 
1 OMJOO 7:57 
1 OJ3JOO 7:57 
1 O/3/00 7:57 
10/3/007:57 
1 O/3/00 7:57 
1 O/3/00 7:58 
1 O/3/00 7:58 
1 O/3/00 7:58 
1 OJ3JOO 7:58 

0.07 
0.075 
0.08 

0.085 
0109 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] 
MetersH20 
~-~---~-~-~~-~- 

-0.049 
-0.045 
-0.04 

-0.036 
-0.033 
-0.029 
-0.026 
-0.023 
-0.021 
-0.021 
-0.018 
-0.016 

'-0.014 
-0.012 
-0.011 
-0.009 
-0.008 
-0.007 
-0.007 
-0.005 
-0.005 
-0.004 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.01 
-0.01 
-0.01 

-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.009 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 
-0.008 

Drawdown 
FeetH20 
------------ 

0.15 
0.14 
0.12 
0.11 
0.10 
0.09 
0.08 
0.07 
0.06 
0.06 
0.05 
0.05 
0.04 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.01 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 



Date Time 
-__--___ -m-s-e-- 

1 O/3/00 7158 
1 O/3/00 7:58 
10/3/00 7:58 
1 O/3/00 7:58 
1 O/3/00 7~58 
1 O/3/00 7:58 
1 O/3/00 7~58 
10/3/00 7:58 
10/3/00 7:58 
1 O/3/00 759 
1 O/3/00 7:59 
1 O/3/00 7:59 
10/3/00 7:59 
10/3/00 7:59 
1 O/3/00 7:59 
10/3/00 7:59 
10/3/00 8:00 
10/3/00 8:00 
10/3/00 8:00 
1 O/3/00 8:00 
10/3/00 8:00 

'A.," 10/3/00 8:Ol 
1 O/3/00 8:Ol 
1 O/3/00 8:Ol 
1 O/3/00 8:Ol 
10/3/00 8:02 
1 O/3/00 8:02 
1 O/3/00 8:02 
1 OMJOO 8:03 
1 O/3/00 8:03 
1 O/3/00 8:03 
1 O/3/00 8:04 
1 O/3/00 8:04 
1 O/3/00 8:04 
1 O/3/00 8:05 
10/3/008:05 
1 O/3/00 8:06 
1 O/3/00 8:07 
1 O/3/00 8:07 
1 OMJOO 8:08 
1 O/3/00 8:08 

ET (min) 
Chan[2] Drawdown 

Meters H20 Feet H2O 

1.168 -0.008 0.02 
1.238 -0.009 0.03 

1.3113 -0.008 0.02 
1.3897 -0.008 0.02 
1.473 -0.008 0.02 

1.5613 -0.009 0.03 
1.6547 -0.009 0.03 
1.753 -0.009 0.03 
1.858 -0.009 0.03 
1.968 -0.008 0.02 

2.0847 -0.009 0.03 
2.2097 -0.007 0.02 
2.3413 -0.008 0.02 
2.4813 -0.009 0.03 
2.6297 -0.009 0.03 
2.7863 -0.009 0.03 
2.953 -0.008 0.02 
3.1297 -0.008 0.02 
3.3163 -0.008 0.02 
3.5147 -0.008 0.02 
3.7247 -0.007 0.02 
3.9463 -0.009 0.03 
4.1813 -0.008 0.02 
4.4297 -0.007 0.02 
4.693 -0.008 0.02 
4.973 -0.007 0.02 

5.2697 -0.008 0.02 
5.583 -0.007 0.02 
5.9147 -0.007 0.02 
6.2663 -0.007 0.02 
6.6397 -0.007 0.02 
7.0347 -0.007 0.02 
7.453 -0.007 0.02 

7.8963 -0.007 0.02 
8.3663 -0.007 0.02 
8.8647 -0.007 0.02 
9.3913 -0.008 0.02 
9.9497 -0.008 0.02 
10.5413 -0.008 0.02 
11.168 -0.009 0.03 
11.8313 -0.009 0.03 



In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Troll 

1 O/23/00 8:33:51 
S:\GOODR\CALVER-l\MW0711 F.BIN 
2.31 .O.O 

Serial number: 10751 

Firmware Version 7.1 

Unit name: Troll 4000 

Test name: FD-MW07-I-1 F 

Test defined on: 1 Ol2JOO 17:02:58 
Test started on: 1 OJ2JOO 17:03:56 
Test stopped on: 1 OJ2JOO 17:16:03 
Test extracted on: 1 OJ2JOO 17:34:08 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo Minutes. 
Number of data samples: 104 

TOTAL DATA SAMPLES 104 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
-------- --es---- 

1 O/2/00 17:03 
1 o/2/00 17:03 
1 O/2/00 17:03 
1 O/2/00 17:03 
1 OJ2JOO 17:03 
1 OJ2JOO 17:03 
1 O/2/00 17:03 
1 O/2/00 17:03 
1 OJ2JOO 17:03 
1 O/2/00 17:03 
1 o/2/00 17:03 
1 OJ2JOO 17:03 
1 O/2/00 17:03 
1 O/2/00’ 17:03 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
7.291 Meters H20 

ET (min) 
m---e--e---- 

0 
0.005 
0.01 

0.015 
.0.02 
0.025 
0.03 

0.035 
0.04 

0.045 
0.05 

0.055 
0.06 , 

0.065 

Chan[2] Drawdown 
Meters H20 Feet H20 
-e-wv--m--ww--- ~~~~~-~~---- 

0 0.00 
0.05 0.15 

0.474 1.44 
0.632 1.93 
0.563 1.72 
0.302 0.92 
0.145 0.44 
0.181 0.55 
0.162 0.49 
0.135 0.41 
0.091 0.28 
0.09 0.27 

0.059 0.48 
0.053 0.16 



Date Time ET(min) 
-------- *--s---w 
1 O/2/00 17:04 
10/2/00 1704 
1 O/2/00 17:04 
10/2Joo 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
10/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 

. 10/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
1 O/2/00 17:04 
1 OJ2JOO 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:04 
10/2/0017:04 
1 O/2/00 17:04 
10/2/00 17:04 
10/2/0017:04 
1 OJ2JOO 17:04 
1 O/2/00 17:04 
10/2/00 17:04 
1 OMJOO 17:04 
1 OJ2JOO 17:04 

’ 1 O/2/00 17:04 
1 O/2/00 17:04 
1 O/2/00 17:05 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1,103 

Chan[2] Drawdown 
Meters H20 Feet H2C> 
-~~--~-~-~-~-~- ---------w-.. 

0.045 0.14 
0.028 0.09 
0.029 0.09 
0.027 .0.08 
0.014 0.04 
0.016 0.05 
0.011 .0.03 
0.011 0.03 
0.008 .0.02 
0.008 0.02 
0.006 0.02 
-0.001 0.00 
0.016 0.05 
0.001 0.00 
-0.001 0.00 
-0.005 -0.02 . 
-0.002 -0.01 
0.001 0.00 
0.001 0.00 
0.001 0.00 
0.001 0.00 

0 ,o.oo 
0 0.00 
0 0.00 
0 0.00 

0.002 0.01 
0 0.00 

-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.051 
-0.017 -0.05 
-0.017 -0.05 
-0.018 -0.W 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 



Date Time 
v-em---- e--mm--- 

1 O/2/00 17:05 
1 O/2/00 17:05 
1 O/2/00 17:OS 
1 O/2/00 17:05 
lO/2/00 17:05 
1 O/2/00 17:OS 
10/2Joo 17:05 
1 O/2/00 17:05 
10/2/00 17:05 
1 O/2/00 17:05 
10/2/00 17:06 
10/2/00 17106 
1 O/2/00 17:06 
1 O/2/00 17:06 
10/2/00 17:06 
1 O/2/00 17:06 
10/2/00 17:06 
10/2/00 17:07 
10/2/00 17:07 
1 O/2/00 17:07 
10/2/00 17:07 
1 O/2/00 17:07 
10/2JOO 17:08 
1 O/2/00 17:08 
10/2/00 17:08 
10/2/00 17:08 
1 O/2/00 17:09 
1 O/2/00 17:09 
1 O/2/00 17:09 
1 O/2/00 17:lO 
10/2Joo 17:lO 
10/2/0017:10 
1 O/2/00 17:ll 
10/2/00 17:il 
lOJ2JOO 17:12 
10/2JOO 17:12 
1 O/2/00 17:13 
lOJ2JOO 17:13 
10/2/00 17:14 
1 O/2/00 17: 15 
10/2/00 17:15 

ET(min) 
--e--w-m--w- 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 

5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

11.8313 

Chan[2] Drawdown 
MetersH20 FeetH20 
--mm-----m----- -w----em--e- 

-0.016 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0;017 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05. 
-0.018 -0.05 
-0.018 -0.05 
-0.017 -0.05 
-0.018 -0.05 



c ̂ ‘- .__ In-Situ Inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

1 O/23/00 8:35:27 
S:\GOODR\CALVER-l\MW0711 R.BIN 
2.31 .O.O 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

1 OJ2JOO 17:19:16 
1 o/2/00 .17:20:43 
1 OJ2JOO 17:33:05 
1 OJ2JOO 17:34:45 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

Minutes. 
104 

TOTAL DATA SAMPLES 104 

. 
Channel number [2] 

Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
7.289 Meters H20 

Date Time 
-------- e------- 

1 O/2/00 17:20 
1 O/2/00 17:20 
1 OJ2JOO 17:20 
1 O/2/00 17:20 
I O/2/00 17:20 
1 OJ2JOO 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 OJ2JOO 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 OJ2JOO 17:20 

ET (min) 

0 
0.005 
0.01 

0.015 
0.02 

0.025 
0.03 

0.035 
0.04 

0.045 
0.05 
0.055 
0.06 

0.065 

FD-MW07-I-1 R 

Chan[2] Drawdown 
Meters H20 Feet H20 
-e-mw---s---..- -------w..--- 

6.003 -0.0’1 
0.001 0.00 
-0.335 1 .OZ! 
-0.432 1.34! 
-0.467 1.42 
-0.416 1.27 
-0.349 1.06 
-0.277 0.84 
-0.215 0.66 
-0.164 0.50 
-0.123 0.37 
-0.092 0.2;B 
-0.069 0.21 
-0.053 0.16 



Date Time ET(min) 
Chan[2] Drawdown 

Meters H20 FeetH20 
--_--__- -------- 

1 O/2/00 17:20 
1 O/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
1 O/2/00 17:20 
10/2/00 17:20 
10/2/00 17:20 
10/'2/00 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 OJ2JOO 17:20 
10/2/00 17:20 
10/2/00 17:20 
1 O/2/00 17:20 
1 O/2/00 17:20 
1 OJ2JOO 17:20 
1 O/2/00 17:21 
1 O/2/00 17:21 
10/2/00 17:21 
lOJ2JOO 17:21 
1 O/2/00 17:21 
1 O/2/00 17:21 
1 O/2/00 17:2 1 
1 O/2/00 17:2l 
1 O/2/00 17:21 
1 OJ2JOO 17:21 
1 OJ2JOO 17:21 
10/2/00 17:21 
1 O/2/00 17:21 
1 O/2/00 17:2l 
1 O/2/00 17:21 
1 O/2/00 17:21 
1 O/2/00 17:21 
1 OJ2JOO 17:21 
1 O/2/00 17:2 1 
1 O/2/00 17:21 
1 OJ2JOO 17:21 
1 O/2/00 17:21 
1 OJ2JOO 17:21 
1 O/2/00 17:21 

0.07 -0.04 0.12 
0.075 -0.032 0.10 
0.08 -0.025 0.08 

0.085 -0.02 0.06 
0.09 -0.016 0.05 

0.095 -0.013 0.04 
0.1 -0.011 0.03 

0.1058 -0.009 0.03 
0.112 -0.008 0.02 

0.1185 -0.006 0.02 
0.1255 -0.005 0.02 
0.1328 -0.004 0.01 
0.1407 -0.003 0.01 
0.149 -0.002 0.01 

0.1578 -0.002 0.01 
0.1672 -0.001 0.00 . 
0.177 -0.001 0.00 

0.1875 -0.001 0.00 
0.1985 -0.001 0.00 
0.2102 -0.001 0.00 
0.2227 0 0.00 
0.2358 0 0.00 
0.2498 -0.017 0.05 
0.2647 -0.017 0.05 
0.2803 -0.017 0.05 
0.297 -0.017 0.05 

0.3147 -0.017 0.05 
0.3333 -0.017 0.05 
0.3532 -0.017 0.05 
0.3742 -0.017 0.05 
0.3963 -0.017 0.05 
0.4198 -0.016 0.05 
0.4447 -0.016 0.05 
0.4697 -0.016 0.05 
0.4963 -0.016 0.05 
0.5247 -0.016 0.05 
0.5547 -0.017 0.05 
0.5863 -0.017 0.05 
0.6213 -0.017 0.05 
0.658 -0.017 0.05 

0.6963 -0.017 0.05 
0.738 -0.017 0.05 

0.7813 -0.017 0.05 
0.828 -0.017 0.05 

0.8763 -0.018 0.05 
0.928 -0.017 0.05 
0.983 -0.016 0.05 
1.0413 -0.016 0.05 
1.103 -0.016 0.05 



Date Time 
-----*-- -------- 

1 O/2/00 17:21 
1 O/2/00 17:21 
1 O/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:22 
10/'2/00 17:22 
10/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:22 
1 O/2/00 17:23 
1 O/2/00 17:23 
10/2/00 17:23 
10/2/00 17:23 
1 O/2/00 17:23 
1 O/2/00 17:23 
10/2/00 17:24 
1 O/2/00 17:24 
10/2/00 17:24 
10/2/00 17:24 
10/2/00 17:24 
1 O/2/00 17:25 
1 O/2/00 17:25 
1 O/2/00 17:25 
1 O/2/00 17:25 
1 O/2/00 17:26 
1 O/2/00 17:26 
1 O/2/00 17:26 
1 O/2/00 17:27 
1 OJ2JOO 17:27 
10/2/00 17:28 
1 O/2/00 17:28 
1 OJ2JOO 17:29 
1 OJ2JOO 17:29 
10/2/00 17:30 
10/2/00 17:30 
1 O/2/00 17:31 
1 O/2/00 17:31 
10/2/00 17:32 

ET (min) 
-----meaw-m 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 

5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

11.8313 

Chan[2] 
Meters H20 
---~~~-~-~~-~~- 

-0.017 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 

. -0.016 
-0.016 
-0.017 
-0.017 
-0.016 
-0.016 
-0.016 
-0.017 
-0.017 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.017 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 
-0.018 
-0.016 
-0.016 
-0.016 
-0.016 
-0.016 

Drawdown 
Feet H2C) 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05, 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 



In-Situ Inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

1 O/23/00 8:36:39 
S:\GOODR\CALVER-lVvlW0712F.BIN 
2.31 .O.O 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: FD-MW07+2F 

Test defined on: 1 OJ2JOO 17:56:17 

Test started on: 1 OJ2JOO 17:56:34 

Test stopped on: 1 OJ2JOO 18:08:05 

Test extracted on: 1 O/2/00 18:23:04 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo Minutes. 
Number of data samples: 103 . 

TOTAL DATA SAMPLES 103 

’ Channel number [2] 
Measurement type: Pressure/Level 

Channel name: Pressure 

Sensor Range: 15 PSI. 

Specific gravity: 1 

Mode: Surface 
User-defined reference: 0 Meters H20 

Referenced on: channel definition. 
Pressure head at reference: 7.311 Meters H20 

Date Time 
-m--e-mm -------- 

1 O/2/00 17:56 
1 OJ2JOO 17:56 
1 O/2/00 17:56 
1 O/2/00 1756 
1 OJ2JOO 17:56 
1 OJ2JOO 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 

ET (min) 
Chan[2] Drawdown 

Meters H20 Feet H20 

0 TO.003 -0.01 
0.005 0.09 0.27 
0.01 0.207 0.63 

0.015 0.319 0.97 
0.02 0.371 1.13 

0.025 0.371 1.13 
0.03 0.299 0.91 

0.035 0.184 0.56 
0.04 .0.082 0.25 

0.045 0.093 0.28 
0.05 0.091 0.28 

0.055 0.082 0.25 
0.06 0.051 0.16 

0.065 0.02. 0.06 



Date Time 
----*--- ------w- 

1 OJ2JOO 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
10/2/00 17:56 
10/2/00 17:56 
10/2/00 17:56 
1 O/2/00 '17:56 
10/2/00 17156 
10/2/00 17:56 
1 O/2/00 yl7:56 
1 O/2/00 17:56 
10/2/00 17:56 
1 O/2/00 17:56 
10/2/00 17:56 
10/2/00 17:56 
10/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
1 O/2/00 17:56 
10/2/00 17:56 
10/2/00 17:56 
1 O/2/00 17:56 

.1.0/2/00 17:56 
1 O/2/00 17:56 
10/2/00 17:56 
1 O/2/00 17:56 
1 OJ2JOO 17:56 
1 O/2/00 17:56 
10/2/00 17:56 
1 O/2/00 17:56 
1 OJ2JOO 17:56 
1 O/2/00 17:57 
1 O/2/00 17:57 
10/2/0017:57 
1 O/2/00 17:57 
1 O/2/00 17:57 
10/2/00 17:57 
1 O/2/00 17:57 
1 O/2/00 17:57 
1 OJ2JOO 17:57 
1 O/2/00 17:57 
1 O/2/00 1757 
1 OJ2JOO 17:57 
1 O/2/00 17:57 
10/2/00 17:57 
1 O/2/00 17:57 
10/2/00 17:57 
10/2/0017:57 

ET (min) 
Chan[2] 

Meters H20 

0.07 0.01 
0.075 0.006 
0.08 -0.016 

0.085 -0.046 
0.09 -0.041 

0.095 -0.027 
0.1 -0.018 

0.7058 -0.016 
0.112 -0.011 

0.1185 -0.012 
0.1255 -0.012 
0.1328 -0.013 
0.1407 -0.015 
0.149 -0.016 

0.1578 -0.018 
0.1672 -0.018 
0.177 -0.019 

0.1875 -0.021 
0.1985 -0.02 
0.2102 -0.021 
0.2227 -0.021 
0.2358 -0.021 
0.2498 -0.039 
0.2647 -0.038 
0.2803 -0.037 
0.297 -0.038 

0.3147 -0.038 
0.3333 -0.039 
0.3532 -0.038 
0.3742 -0.038 
0.3963 -0.038 
0.4198 -0.038 
0.4447 -0.038 
0.4697 -0.038 
0.4963 -0.038 
0.5247 -0.038 
0.5547 -0.038 
0.5863 -0.037 
0.6213 -0.038 
0.658 -0.037 

0.6963 -0.037 
0.738 -0.037 

0.7813 -0.037 
0.828 -0.037 

0.8763 -0.037 
0.928 -0.038 
0.983 -0.037 
1.0413 -0.037 
1.103 ;0.037 

Drawdown 
FeetH20 
--~~--~-~~~~ 

0.03 
0.02 
-0.05 
-0.14 
-0.12 
-0.08 
-0.05 
-0.05 
-0.03 
-0.04 
-0.04 
-0.04 
-0.05 
-0.05 
-0.05 
-0.05 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.06 
-0.12 
-0.12 
-0.11 
-0.12 
-0.12 
-0.12 
-0.12 
-0.12 
-O.li! 
-0.12 
-0.12 
-0.12 
-0.12 
-0.12 
-0.12 
-0.1'1 
-0.12 
-0.11 
-0.11 
-0.11 
-0.11 
-0.11 
-0.11 
-0.12 
-0.11 
-0.11 
-0.11 



Date Time 
__e----e -------- 

1 O/2/00 17:57 
1 O/2/00 17:57 
1 O/2/00 17:57. 
1 O/2/00 17:57 
1 O/2/00 17:58 
10/2/00 17158 
1 O/2/00 17:58 
10/2/00 17:58 
1 O/2/00 17:58 
10/2/00 17:58 
10/2/00 17:58 
10/2/00 17:58 
1 O/2/00 17:58 
1 O/2/00 17:59 
1 O/2/00 17:59 
10/2/00 17:59 
1 O/2/00 17:59 
10/2/00 17:59 
1 O/2/00 17:59 
10/2/00 18:OO 
lOQJO0 18:OO 
1 O/2/00 18:OO 
1 OJ2JOO 18:OO 
1 OJ2JOO 18:06 
1 O/2/00 18:Ol 
lOJ2JOO 18:Ol . 
10/2/00 18:Ol 
1 O/2/00 18:02 
1 O/2/00 18:02 
1 O/2/00 18:02 
1 O/2/00 18:03 
1 O/2/00 18:03 
1 O/2/00 18:04 
1 O/2/00 18:04 
1 O/2/00 18:04 
1 O/2/00 18:05 
1 O/2/00 18:OS 
1 OJ2JOO 18:06 
1 O/2/00 18:07 
1 O/2/00 18:07 

ET(min) 
------------ 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
313163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 
5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

Chan[2] 
Meters H20 

Drawdown 
FeetH20 

--~~~I-~~--~~~ mm-e--m-e--- 

-0.037 -0.11 
-0.037 -0.11 
-0.037 -0.11 
-0.037 -0.11 
-0.037 -0.11 
-0.038 -0.12 
-0.038 -0.12 

. -0.038 -0.12 
-0.038 -0.12 
-0.037 -0.11 
-0.037 -0.11 
-0.037 -0.11 
-0.038 -0.12 
-0.038 -0.12 
-0.037 -0.11 
-0.037 -0.11 
-0.038 -0.12 
-0.038 -0.12 
-0.037 -0.11 
-0.037 -0.11 
-0.039 -0.12 
-0.037 -0.11 
-0.038 -0.12 
-0.039 -0.12 
-0.039 -0.12 
-0.038 -0.12 
-0.038 -0.12 
-0.037 -0.11 
-0.039 -0.12 
-0.037 -0.11 
-0.037 -0.11 
-0.039 -0.12 
-0.037 -0.11 
-0.038 -0.12 
-0.037 -0.11 
-0.938 -0.12 
-0.038 -0.12 
-0.038 -0.12 
-0.038 -0.12 
-0.038 -0.12 



, “.‘“- In-Situ Inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

1 O/23/00 8:37:50 
S:\GOODR\CALVER-l\MWO712R.BIN 
2.31 .O.O 

Test name: FD-MW07-I-2R 

Test defined on: 1 o/2/00 18:09:30 
Test started on: 10/2/00 18:09:57 
Test stopped on: 1 o/2/00 18:21:15 
Test extracted on: 1 o/2/00 18:23:36 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo Minutes. 
Number of data samples: to3 

TOTAL DATA SAMPLES 

, iii Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
-------- -------- 

1 O/2/00 18:09 
1 O/2/00 18:09 
1 O/2/00 18:09 
1 OJ2JOO 18:09 
1 OJ2JOO 18:09 
1 O/2/00 18:09 
1 O/2/00 18:09 
1 OJ2JOO 18:09 
1 O/2/00 18:09 
1 O/2/00 18:09 
10/2JOO 18:lO 
lOJ2JOO 18:lO 
1 O/2/00,1 8:10 
1 O/2/00 18: 10 

103 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
7.291 Meters H20 

ET (min) 
Chan[2] Drawdown 

Meters H20 Feet H20 

0 -0.002 0.011 

0.005 -0.289 0.88 
0.01 -0.34 1.04 

0.015 -0.392 1.19 
-0.02 -0.418 I .2;7 

0.025 -0.38 1.16 
0.03 -0.317 0.9:7 

0.035 -0.252 0.7:7 
0.04 -0.195 0.59 

0.045 -0.149 0.4!5 
0.05 -0.113 0.34 
0.055 -0.085 0.26 
0.06 . -0.065 0.20 

0.065 -0.05 0.15 



Date Time 
-------- ---e---w 

10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:10 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:10 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
lO/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/00 18:lO 
10/2/0018:10 
10/2/0018:10 
10/2/00 18:lO 
10/2/00 18:10 
lo/2100 18:lO 
10/2/0018:10 
10/2/00 18:10 
10/2/00 18:lO 
10/2/00 18:10 
10/2/00 18:10 
10/2/00 18:lO 
10/2/0018:10 
10/2/00 18:10 
10/2/00 18:lO 
10/2/00 18:ll 

ET(min) 
.----------- 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 
0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chant21 
Meters H20 

-0.039 
-0.03 

-0.024 
-0.02 

-0.016 
-0.013 
-0.011 
-0.009 
-0.008 
-0.007 
-0.006 
-0.005 
-0.004 
-0.004 
-0.004 
-0.003 
-0.002 
-0.002 
-0.002 
-0.002 
-0.001 
-0.001 
-0.019 
-0.019 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.017 
-0.018 
-0.017 
-0.017 
-0.018 
-0.018 
-0.018 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017. 
-0.017 
-0.017 
-6.018' 

Drawdown 
FeetH20 
------------ 

0.12 
0.09 
0.07 
.0.06 
0.05 
0.04 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.00 
0.00 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 



Date Time ET (min) 
-------- ---w---- m-w-s-e---m- 

10/2/0018:11 1.168 
10/2/00 18:ll 1.238 
10/2/00 18:ll 1.3113 
10/2/00 18:ll 1.3897 
10/2/0018:11 1.473 
10/2/00 18:ll 1.5613 
10/2/00 18:ll 1.6547 
10/2/00 18:ll 1.753 
10/2/00 18:ll 1.858 
10/2/00 18:ll 1.968 
10/2/00 18:12 2.0847 
10/2/00 18:12 2.2097 
10/2/00 18:12 2.3413 
10/2/00 18:12 2.4813 
70/2/00 18:12 2.6297 
10/2/00 18:12 2.7863 
10/2/00 18:12 2.953 
10/2/00 18:13 3.1297 
10/2/00 18:13 3.3163 
10/2/0018:13 3.5147 
10/2/00 18:13 3.7247 
lOWOO 18:13 3.9463 
10/2/0018:14 4.1813 
10/2/00 18:14 4.4297 
10/2/0018:14 4.693 
10/2/00 18:14 4.973 
10/2/00 18:15 5.2697 
10/2/00 18:15 5.583 
10/2/00 18:15 5.9147 
10/2/0018:16 6.2663 
10/2/00 18:16 6.6397 
10/2/00 18:16 7.0347 
10/2/00 18:17 7.453 
10/2/00 18:17 7.8963 
10/2/00 18:18 8.3663 
10/2/0018:18 8.8647 
10/'2/00 18:19 9.3913 
10/2/0018:19 9.9497 
10/2/00 18:20 10.5413 
10/2/00 18:21 11.168 

Chan[2] Drawdown 
Meters H20 FeetH20 

-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.017 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.017 0.05 
-0,018 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.018 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.017 0.05 
-0.018 0.05 



In-Situ Inc. Troll 

Report generated: 
Report from file: 
.DataMgr Version 

1 O/23/00 8:53:08 
S:\GOODR\CALVER-1 \MWO8Sl .BIN 
2.31 .O.O 

Serial number: 10751 

Firmware Version 7.1 

Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

1 o/2/00 14:49:46 
1 o/2/00 14:50:17 
1 o/2/00 15:01:28 
1 o/2/00 15:20:43 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 

Number of data samples: 

Minutes. 
102 

TOTAL DATA SAMPLES 102 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.996 Meters H20 

Date Time 
ew-m-ess ---*---- 

1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 14:50 
1 o/2/00 1,4:50 
1 o/2/00 14:50 

ET (min) 

0 
0.005 
0.01 

0.015 
0.02 

0.025 
0.03 
0.035 
0.04 

0.045 
0.05 

0.055 
0.06 

0.065 

FD-MW08-S-1 

Chan[2] 
Meters H20 
--------------- 

-0.003 
-0.003 
-0.005 
-0.891 
-0.262 
-0.415 
-0.352 
-0.317 
-0.254 
-0.224 
-0.193 
-0.153 
-0.153 
-0.122 

Drawdown 
Feet H20 

0.01 
0.01 
0.02 
2.72 
0.80 
1.26 
1.07 
0.97 
0.77 
0.68 
0.59 
0.47 
0.47 
0.37 



Date Time 
-----*-- -------- 

10/2/00 14:50 
1012/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/0014:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/0014:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:50 
10/2/00 14:51 
10/2/00 14:51 
lO&?/OO 14:51 
10/2/00 14:51 
10/2/00 14:51 
10/2/00 14:51 
10/2/00 14:51 
10/2/00 14:51 

ET(min) 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] Drawdowln 
Meters H20 Feet H2C) 
~~~-~~-~~-~~--~ -------e---.. 

-0.122 0.37 
-0.122 0.37 
-0.098 0.30 
-0.098 0.30 
-0.098 0.30 
-0.098 0.30 
-0.097 0.30 
-0.058 0.18 
-0.062 ,0.19 
-0.062 0.19 
-0.062 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 . 
-0.056 0.17 
-0.056 0.17 
-0.056 0.17 
-0.056 0.17 
-0.056 0.17 
-0.055 .0.17 
-0.068 0.21 
-0.068 0.21 
-0.068 0.21 
-0.068 0.21 
-0.068 0.21 
-0.068 0.21 
-0.067 0.20 
-0.067 0.20 
-0.067 0.20 
-0.066 0.20 
-0.066 0.20 
-0.066 0.20 
-0.066 0.20 
-0.066 0.20 
-0.065 0.20 
-0.065 0.20 
-0.066 0.20 
-0.065 0.20 
-0.065 0.20 
-0.065 0.201 
-0.065 0.20 
-0.065 0.20 
-0.065 0.20 
-0.065 0.20 
-0.065 0.20 
-0.065 0.20 
-0.065 0.20 



Date Time ET (min) 
-mm-m--- w---e--- -~~~~~~~~-~- 

10/2/00 14:51 1.168 
10/2/00 14:51 1.238 
10/2/00 14:51 1.3113 
10/2/00 14:51 1.3897 
10/2/00 14:51 1.473 
10/2/00 14:51 1.5613 
10/2/00 14:51 1.6547 
10/2/00 14:52 1.753 
10/2/00 14:52 1.858 
10/2/00 14:52 1.968 
10/2/00 14:52 2.0847 
10/2/00 14:52 2.2097 
10/2/00 14:52 2.3413 
10/2/00 14:52 2.4813 
10/2/00 14:52 2.6297 
10/2/00 14:53 2.7863 
10/2/00 14:53 2.953 
10/2/00 14:53 3.1297 
10/2/00 14:53 3.3163 
10/2/00 14:53 3.5147 
10/2/00 14:54 3.7247 
10/2/00 14:54 3.9463 
10/2/00 14:54 4.1813 
10/2/00 14:54 4.4297 
10/2/0014:54 4.693 
10/2/00 14:55 4.973 
10/2/00 14:55 5.2697 
10/2/00 14:55 5.583 
10/2/00 14:56 5.9147 
1072/00 14:56 6.2663 
10/2/00 14:56 6.6397 
10/2/00 14:57 7.0347 
10/2/00 14:57 7.453 
10/2/00 14:58 7.8963 
10/2/00 14:58 8.3663 
10/2/00 14:59 8.8647 
10/2/00 14:59 9.3913 
10/2/00 15:oo 9.9497 
10/2/00 15:oo 10.5413 

Chan[2] Drawdown 
Meters H20 FeetH20 

-0.065 0.20 
-0.064 0.20 
-0.065 0.20 
-0.063 0.19 
-0.064 0.20 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.063 0.19 
-0.062 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 
-0.061 0.19 
-0.06 0.18 
-0.06 0.18 
-0.06 0.18 
-0.06 0.18 
-0.06 0.18 
-0.06 0.18 

-0.058 0.18 
-0.057 0.17 
-0.057 0.17 
-0.056 0.17 
-0.056 0.17 
-0.056 0.17 
-0.055 0.17 
-0.055 0.17 
-0.054 0.16 
-0.053 0.16 
-0.053 0.16 
-0.052 0.16 
-0.051 0.16 



/ _-,., In-Situ Inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: FD-MW08-S-2 

Test defined on: 
Test started on: 
Test stopped on: 
-Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 
Number of data samples: 

TOTAL DATA SAMPLES 103 

Channel number [23 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
e----ww- --w---- 

1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15 :08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 
1 O/2/00 15:08 

1 O/23/00 10:31:03 
S:\GOODR\CALVER-i\MW08S2.BIN 
2.31 .O.O 

1 o/2/00 15:08:13 
1 o/2/00 .15:08:45 
1 o/2/00 15:20:32 
1 o/2/00 15:21:31 

Minutes. 
103 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.996 Meters H20 

ET (min) 
Chan[2] Drawdown 

Meters H20 Feet HZ!0 

0 -8.001 
0.005 0 
0.01 -0.001 

0.015 -0.212 
0.02 -0.945 

0.025 -0.256 
0.03 -0.366 

0.035 -0.306 
0.04 -0.26 

0.045 -0.222 
0.05 -0.183 

0.055 -0.18 
0.06 -0.138 
0.065 -0.134 

.- 

0.00 
0.00 
0.00 
0.65 
2.88 
0.78 
1.12 
0.93 
0.79 
0.68 
0.56 
0.55 
0.42 
0.41 



Date Time 
--m-m--- m-mm---- 

10/2/00 15:08 
IOR/ 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 l5:08 
10/2/00 15:08 
10/2/00 15:08 
10/2!00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:08 
10/2/00 15:09 
10/2/00 15:09 

.10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:09 

ET(min) 
m-mm---me--- 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 
0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 

10/2/00 
10/2/00 
10/2/00 
10/2/00 
10/2/00 
10/2/00 
10/2/00 

5:09 0.6213 
5:09 0.658 
5:09 0.6963 
5:09 0.738 
5:09 0.7813 
5:09 0.828 
5:09 0.8763 

10/2/00 15:09 0.928 
10/2/00 15:09 0.983 
10/2/00 15:09 1.0413 
10/2/00 15:09 1.103 

Chant21 
Meters H20 
-mm-mwe--e----- 

-0.088 
-0.074 
-0.066 
-0.058 
-0.054 
-0.049 
-0.046 
-0.042 
-0.039 
-0.036 
-0.034 
-0.032 
-0.029 
-0.027 
-0.026 
-0.024 
-0.022 
-0.021 
-0.02 

-0.018 
-0.017 
-0.016 
-0.029 
-0.029 
-0.029 
-0.027 
-0.027 
-0.027 
-0.026 
-0.026 
-0.026 
-0.026 
-0.025 
-0.025 
-0.025 
-0.025 
-0.025 
-0.025 
-0.024 
-0.024 
-0.024 
-0.025 
-0.025 
-0.024 
-0.024 
-0.024 
-0.024 
-0.024 
-0.024 

Drawdown 
FeetH20 
------------ 

0.27 
0.23 
0.20 

.0.18 
0.16 
0.15 
,0.14 
0.13 
.0.12 
0.11 
0.10 
0.10 
0.09 
0.08 
0.08 
0.07 . 
0.07 
0.06 
0.06 
0.05 
0.05 
0.05 
0.09 
0.09 
0.09 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 



Date Time 
-----se- -------- 

10/2/00 15:09 
10/2/00 15:09 
10/2/00 15:lO 
10/2/00 15:lO 
10/2/0015:10 
10/2/00 15:lO 
10/2/00 15:lO 
10/2/00 15:lO 
10/2/00 15:lO 
10/2/00 15:lO 
10/2/0015:10 
10/2/00 15:lO 
10/2/00 15:ll 
10/2/00 15:ll 
10/2/00 15:ll 
10/2/00 15:ll 
10/2/0015:11 
10/2/00 15:ll 
10/2/0015:12 
10/'2/00 15:12 
10/2/00 15:12 
10/2/00 15:12 
10/2/00 15:12 

5:13 
5:13 
5:13 
5114 
5:14 
5:14 

10/2/00 1515 
10/2/00 15:15 
10/2/0015:15 
10/2/0015:16 
10/Z/00 15:16 
10/2/00 15:17 
10/2/0015:17 
10/2/0015:18 
10/2/0015:18 
10/2/0015:19 
10/2?00 15:19 

ET(min) 
~--~~--~~-~~ 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2,953 
3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 

5.2697 
5.583 
5.9147 
6.2663 
6.6397 
7.0347 
7.453 
7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

Chan[2] Drawdown 
Meters H20 Feet H20 
~--~-~-~-~-~~-- -m-m------- 

-0.024 0.07 
-0.023 0.07 
-0.024 0.07 
-0.024 0.07 
-0.025 0.08 
-0.025 0.08 
-0.024 0.07 

, -0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.023 0.07 
-0.024 0.07 
-0.023 0.07 
-0.025 0.08 
-0.024 0.07 
-0.024 0.07 
-0.023 0.07 
-0.023 0.07 
-0.023 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.023 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.024 0.07 
-0.025 0.08 



In-Situ Inc. Troll 

Report generated: 
Report from file: 
DataMgr Version 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 3.0000 
Number of data samples: 

TOTAL DATA SAMPLES 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
eee-wemm ------e- 

1 O/2/00 13:23 
1 O/2/00 13~23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 
1 O/2/00 13:23 

1 O/23/00 11:05:26 
S:\GOODR\CALVER-l\MWOSSl .BIN 
2.31 .O.O 

FD-MWOS-S-1 

1 o/2/00 13:23:09 
1 o/2/00 13:23:56 
1 o/2/00 13:36:05 
1 o/2/00 14:02:59 

Minutes. 
104 

104 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.239 Meters H20 

ET (min) 

0 
0.005 
0.41 

0.015 
0.02 

0.025 
0.03 

0.035 
0.04 

0.045 
,0.05 
0.055 
0.06 

0.065 

Chan[2] 
Meters H20 
~~~--~--~~~---~ 

-0.037 
-1.045 
0.169 
-0.416 
-0.379 
-0.335 
-0.295 
-0.266 
-0.24 

-0.216 
-0.193 
-0.174 
-0.159 
-0.143 

Drawdown 
Feet H20 

0.11 
3.19 
-0.52 
1.27 
1.16 
1.02 
0.90 
0.81 
0.73 
0.66 
0.59 
0.53 
0.48 
0.44 



Date Time ET(min) 
___-_ e-w mm--s--- 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 ,, ~~.~I 
10/2/00 13:24 
ion/O0 13:24 
10/2/00 13:24 
10#0013:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
lOMOO 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:24 

-. ..h 10/2/00 13:24 
10/2/00 13:24 
10/2/00 13:25 

~~~-~-----~~ 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 

0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] Drawdown 
Meters H20 Feet H2C 
-mew-------e--- -e--m-em--me 

-0.127 0.39 
-0.116 0.35 
-0.105 0.32 
-0.096 .0.29 
-0.086 0.26 
-0.079 0.24 
-0.071 0.22 
-0.064 0.20 
-0.058 0.18 
-0.053 0.16 
-0.049 0.15 
-0.044 0.13 
-0.039 0.12 
-0.034 0.10 
-0.03 0.09 

-0.027 0.08 
-0.025 0.08 
-0.021 0.06 
-0.018 0.05 
-0.016 0.05 
-0.014 0.04 
-0.013 0.04 
-0.023 0.07 
-0.022 0.07 
-0.02 0.06 
-0.02 0.06 
-0.02 0.06 

-0.018 0.05 
-0.018 0.05 
-0.018 0.05 
-0.017 0.05 
-0.017 0.05 
-0.016 0.05 
-0.016 0.05 
-0.016 0.05 
-0.016 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015 0.05 
-0.015' 0.05 
-0.015 0.051 
-0.015 0.05 
-0.015 0.05 



Date Time ET (min) 

10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/Z/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:25 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:26 
10/2/00 13:27 
10/2/00 13:27 
10/'2/00 13:27 
10/2/00 13:27 
10/2/00 13:27 
10/2/00 13:28 
lOWOO 13:28' 
10/2/00 13:28 
10/2/00 13:28 
10/2/00 13:29 
10/2/00 13:29 
10/2/00 13:29 
10/2/00 13:30 
10/2/00 13:30 
10/2/00 13:30 
10/2/001 3:31 7.453 
10/2/00 1 3:31 7.8963 
10/2/001 3:32 8.3663 
10/2/00 1 3:32 8.8647 
10/2/001 3:33 9.3913 
10/2/001 3:33 9.9497 
10/2/00 1 3:34 10.5413 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3;3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 

5.2697 
5.583 

5.9147 
6.2663 
6.6397 
7.0347 

10/2/00 13:35 11.168 
10/2/00 13:35 11.8313 

Chan[2] 
Meters H20 
--------------- 

-0.017 
-0.016 
-0.017 
-0.016 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.016 
-0.015 
-0.015 
-0.015 
-0.015 
-0.016 
-0.015 
-0.016 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.016 
-0.016 
-0.016 
-0.015 
-0.015 

Drawdown 
FeetH20 
-mememm--em- 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05' 
0.05 
0.05 
0.05 
0.05 
0.05, 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 



In-Situ Inc. 

Report generated: 
Report from file: 
DataMgr Version 

Troll 

1 O/23/00 11:06:16 
S:\GOODR\CALVER-lWlW09S2.BlN 
2.31 .O.O 

Serial number: 10751 

Firmware Version 7.1 

Unit name: Troll 4000 

Test name: FD-MWOS-S-2 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

1 o/2/00 
1 o/2/00 
1 o/2/00 
1 o/2/00 

13:45:04 
13:47:55 
13:59:21 
14:07:37 

Data gathered using Logarithmic testing 
Maximum time between data points: 1 .oooo 

Number of data samples: 

Minutes. 
103 

TOTAL DATA SAMPLES 103 

Channel number (21 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
2.235 Meters H20 

Date Time 
-------* -------- 

1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 13:47 
1 O/2/00 13:47 
1 o/2/00 13:47 
1 o/2/00 t 3:47 
1 o/2/00 13:47 

ET (min) 
vm-me---e--- 

0 
0.005 
0.01 

Chan[2] 
Meters H20 
,.m---ms--m---- 

-0.014 
-1.162 
-0.057 

0.015 -0.437 
9.02 -0.376 

0.025 -0.345 
0.03 -0.308 
0.035 -0.271 
0.04 -0.243 

0.045 -0.22 
0.05 -0.199 

0.055 -0.18 
0.06 . -0.162 

0.065 -0.147 

Drawdown 
Feet H20 
------------ 

0.04 
3.54 
0.17 
1.33, 
1.16 
1.051 
0.94. 
0.83 
0.74 
0.67 
0.61 
0.55 
0.49 
0.45 



Date Time ET(min) 
m---me-e --me---- --e----e-*-- 
10/2/00 13:47 0.07 
10/2/00 13:47 0.075 
10/2/00 13:47 0.08 
10/2/00 13:48 0.085 
10/2/00 l3:48 Cl.09 
10/2/00 13:48 0.095 
10/2/00 13:48 0.1 
10/2/00 i3:48 0.1058 
10/2/00 13:48 0.112 
10/'2/00 13:48 0.1185 
10/2/00 13:48 0.1255 
10/2/00 13:48 0.1328 
10/2/00 13:48 0.1407 
10/2/00 13:48 0.149 
10/2/00 13:48 0.1578 
10/2/00 13:48 0.1672 
lO/2/00 13148 0.177 
10/2/00 13:48 0.1875 
10/2/00 13:48 0.1985 
10/2/00 13:48 0.2102 
10/2/00 13:48 0.2227 
10/2/00 13:48 0.2358 
!0/2/00 13:48 0.2498 
10/2/00 l3:48 0.2647 
10/2/00 13:48 0.2803 
10/2/00 13:48 0.297 
10/2/00 13:48 0.3147 
10/2/00 13:48 0.3333 
10/2/00 13:48 0.3532 
10/2/00 13:48 0.3742 
10/2/00 13:48 0.3963 
10/2/00 13:48 0.4198 
10/2/00 13:48 0.4447 
10/2/00 13:48 0.4697 
10/2/00 13:48 0.4963 
10/2/00 13:48 0.5247 
lO/UOO 13:48 0.5547 
10/2/00 l3:48 0.5863 
10/2/00 13:48 0.6213 
10#0013:48 0.658 
lO&YOO 13~48 0.6963 
10/2/00 13:48 0.738 
10/2/0013:48 0.7813 
10/2/00 13:48 0.828 
10/2/00 13:48 0.8763 
10/2/00 13:48 0.928 
1 O/2/00 13:48 0.983 
10/2/00 13:48 1.0413 
10/2/00 13:49 1.103 

Chan[2] 
Meters H20 
-~~~~-~-~~~--~~ 

-0.133 
-0.121 
-0.109 
-0.102 
-0.095 
-0.087 
-0.081 
-0.075 
-0.069 
-0.063 
-0.058 
-0.052 
-0.047 
-0.04 

-0.032 
-0.026 
-0.021 
-0.017 
-0.014 
-0.011 
-0.009 
-0.007 
-0.018 
-0.017 
-0.017 
-0.016 
-0.016 
-0.015 
-0.015 
-0.014 
-0.014 
-0.014 
-0.014 
-0.014 
-0.014 
-0.014 
-0.013 
-0.013 
-0.013 
-0.013 
-0.013 
-0.013 
-0.013 
-0.013 
-0.013 
-0.012' 
-0.013 
-0.013 
-0.013 

Drawdown 
FeetH20 
--e--w-m--mm 

0.41 
0.37 
0.33 
,0.31 
0.29 
0.27 
0.25 
0.23 
0.21 
0.19 
0.18 
0.16 
0.14 
0.12 
0.10 
0.08 
0.06 
.0.05 
0.04 
0.03 
0.03 
0.02 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 



Date Time 
-------- -------- 

10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:49 
10/2/00 13:50 
10/2/00 13:50 
10/2/00 13:50 
lO/2/00 13:50 
10/2/00 13:50 
10/2/00 1350 
10/2/00 13:50 
10/2/00 13:51 
10/2/00 13:51 
10/2/00 13:51 
10/2/00 13:51 
10/2/00 13:51 
10/2/00 13:52 
10/2/00 13:52 
10/2/00 13:52 
10/2/00 13~52 
10/2/00 13:53 
10/2/00 13:53 
10/2/00 13:53 
10/2./00 13:54 
10/2/00 13:54 
10/2/00 13:54 
10/2/00 13:55 
10/2/00 13:55 
10/2/00 13:56 
10/2/00 13:56 
10/2/00 13:57 
10/2/0013:57 
lOf2iOO 13:58 
10/2/00 13:59 

ET (min) 

1.168 
1.238 

1.3113 
1.3897 
1.473 

1.5613 
1.6547 
1.753 
1.858 
1.968 

2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.953 

3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.693 
4.973 
5.2697 
5.583 
5.9147 
6.2663 
6.6397 
7.0347 
7.453 

7.8963 
8.3663 
8.8647 
9.3913 
9.9497 
10.5413 
11.168 

Chan[2] Drawdown 
Meters H20 Feet H2O 
--s--e---e---w- --e---m-wwmm 

-0.014 0.04 
-0.013 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.014 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.013 0.04 
-0.014 0.04 
-0.014 0.04 
-0.013 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.0.4 
-0.014 0.04, 
-0.014 0.04. 
-0.014 0.04. 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 
-0.014 0.04 



In-Situ Inc. Troll 

Report generated: 1012 3100 11:07:08 
Report from file: S:\GOODR\CALVER-1 \MWl OS1 .BIN 
DataMgr Version 2.31 .O.O 

Serial number: 
Firmware Version 
Unit name: 

Test name: 

Test defined on: 
Test started on: 
Test stopped on: 
Test extracted on: 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

TOTAL DATA SAMPLES 102 

Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
-m-mm-e- .,------- 

1 O/2/00 15:56 
1 O/2/00 15: 56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 15:56 
1 O/2/00 .15:56 
1 O/2/00 15:56 

10751 
7.1 
Troll 4000 

FD-MWl O-S-1 

1 o/2/00 15:52:27 
1 o/2/00 15:56:25 
1 o/2/00 16:07:07 
1 o/2/00 16:34:32 

Minutes. 
102 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.573 Meters H20 

ET (min) 

0 
0.005 
0.01 
0.015 
.0.02 
0.025 
0.03 
0.035 
0.04 

0.045 
0.05 
0.055 
0.06 , 

0.065 

Chan[2] Drawdown 
Meters H20 Feet H20 
me---evm-ee---w -we-mm------ 

0 0.00 
-0.001 0.00 
-0.868 2.65 
-0.267 0.81 
-0.172 0.52 
-0.154 0.47 
-0.129 0.39 
-0.109 0.33 
-0.092 0.28 
-0.078 0.24 
-0.067 0.20 
-0.059 0.18 
-0.05 0.15 
-0.043 0.13 



Date Time 
-------- *------- 

10/2/00 1556 
10/2/00 1556 
10/2/00 1556 
10/2/00 15:56 
10/2/00 1556 
10/2/00 IS:56 
10/2/00 1556 
10/2/00 1556 
10/2/00 1556 
10/2/00 1556 
10/2/00 1556 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 1556 
10/2/00 1556 
10/2/00 1556 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 

'10/2/00 15:56 
10/2/00 15:56 
10/2/00 l5:56 
10/2/00 15:56 
.10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/'2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/0015:56 
10/2/00 15:56 
10/2/00 15:56 
10/2/0015:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 

,, --., 10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 

ET (min) 
.swm----w-*m 

0.07 
0.075 
0.08 

0.085 
0.09 

0.095 
0.1 

0.1058 
0.112 

0.1185 
0.1255 
0.1328 
0.1407 
0.149 

0.1578 
0.1672 
0.177 

0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.297 

0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.658 
0.6963 
0.738 

0.7813 
0.828 

0.8763 
0.928 
0.983 
1.0413 
1.103 

Chan[2] 
Meters H20 
---~~--~-~~-~~~ 

-0.037 
-0.034 
-0.029 
-0.026 
-0.024 
-0.021 
-0.02 

-0.017 
-0.016 
-0.014 
-0.012 
-0.011 
-0.01 
-0.009 
-0.008 
-0.006 
-0.006 
-0.005 
-0.005 
-0.004 
-0.004 
-0.003 
-0.002 
-0.014 
-0.014 
-0.012 
-0.012 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.011 
-0.01 
-0.01 
-0.01 
-0.01 

-0.011 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

-0.009 
-0.01 

Drawdown 
FeetH20 

0.11 
0.10 
0.09 

‘0.08 
0.07 
0.06 
.0.06 
0.05 
'0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.02 
0.02 . 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.031 
0.03; 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
O.OI3 
0.0:3 
0.0:3 
0.03 
0.03 
0.0:3 
0.0:3 
0.0:3 



Date Time 
-------- -------- 

10/2/00 15:57 
10/2/00 1557 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:57 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 15:58 
10/2/00 1558 
10/2/00 15:59 
10/2/00 15:59 
10/2/00 15:59 
10/2/00 15:59 
10/2/00 15:59 
10/2/00 1559 
10/2/00 16:OO 
10/2/00 16:OO 
10/2/00 16:OO 
10/2/00 16:00 
10/2/00 16:Ol 
10/2/00 16:Ol 
10/2/00 16:01 
10/2/00 l6:07 
10/2/00 16:02 
10/2/00 16:02 
10/2/00 16:03 
10/2/00 16:03 
10/2/00 16:03 
10/2/00 16:04 
10/2/00 16:04 
10/2/00 16:05 
10/2/00 16:05 
10/2/00 16:06 
10/2/00 16:06 

ET(min) 
Chan[2] Drawdown 

Meters H20 FeetH20 

1.168 -0.009 0.03 
1.238 -0.009 0.03 

1.3113 -0.009 0.03 
1.3897 -0.01 0.03 
1.473 -0.009 0.03 

1.5613 -0.01 0.03 
1.6547 -0.011 0.03 
1.753 -0.011 0.03 
1.858 -0.01 0.03 
1.968 -0.009 0.03 

2.0847 -0.01 0.03 
2.2097 -0.011 0.03 
2.3413 -0.01 0.03 
2.4813 -0.011 0.03 
2.6297 -0.01 0.03 
2.7863 -0.009 0.03 
2.953 -0.009 0.03 

3.1297 -0.009 0.03 
3.3163 -0.009 0.03 
3.5147 -0.009 0.03 
3.7247 -0.01 0.03 
3.9463 -0.01 0.03 
4.1813 -0.01 0.03 
4.4297 -0.009 0.03 
4.693 -0.01 0.03 
4.973 -0.01 0.03 

5.2697 -0.01 0.03 
5.583 -0.009 0.03 
5.9147 -0.01 0.03 
6.2663 -0.01 0.03 
6.6397 -0.01 0.03 
7.0347 -0.009 0.03 
7.453 -0.009 0.03 

7.8963 -0.01 0.03 
8.3663 -0.01 0.03 
8.8647 -0.01 0.03 
9.3913 -0.01 0.03 
9.9497 -0.01 0.03 

10.5413 -0.01 0.03 



_, ,*-_; In-Situ Inc. Troll 

Report generated: 1 O/23/00 11:08:01 

Report from file: S:\GOODR\CALVER-1 \MWl OS2.BIN 

DataMgr Version 2.31 .O.O 

Serial number: 10751 
Firmware Version 7.1 
Unit name: Troll 4000 

Test name: FD-MWI O-S-2 

Test defined on: 1 o/2/00 16:21:33 
Test started on: 1 o/2/00 16:22:56 

Test stopped on: 1 o/2/00 16:34:04 

Test extracted on: 1 o/2/00 16:35: 19 

Data gathered using Logarithmic testing 
Maximum time between data points: 
Number of data samples: 

1 .oooo Minutes. 
102 

TOTAL DATA SAMPLES 102 

., . .__ Channel number [2] 
Measurement type: 
Channel name: 
Sensor Range: 
Specific gravity: 
Mode: 
User-defined reference: 
Referenced on: 
Pressure head at reference: 

Date Time 
-mm----m ~~~~~-~- 

1 O/2/00 l6:22 
1 O/2/00 16:22 
1 O/2/00 16:22 
1 O/2/00 16:22 
1 O/2/00 1622 
1 O/2/00 1622 
1 O/2/00 16:22 
1 O/2/00 1622 
1 O/2/00 16:22 
1 O/2/00 16:22 
1 O/2/00 1622 
1 O/2/00 1622 
1 O/2/00 16:22 
1 O/2/00 16:22 

Pressure/Level 
Pressure 
15 PSI. 

1 
Surface 
0 Meters H20 
channel definition. 
1.574 Meters H20 

ET (min) 
Chant21 

Meters H20 

0 -9.009 
0.005 -0.713 
0.91 -0.31 

0.015 -0.187 
0.02 -0.163 

0.025 -0.137 
0.03 -0.117 

0.035 -0.099 
0.04 -0.083 

0.045 -0.071 
0.05 -0.061 

0.055 -0.054 
0.06 -0.046 

0.065 -0.042 

Drawdown 
Feet H:20 
F----e-s.Im-- 

0.03’ 
2.17 
0.94 
0.57 
0.50 
0.42 
0.36 
0.30 
0.25 
0.22 
0.19 
0.16 
0.14 
0.13 



Date Time 
mm-e--m- ---mm--- 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 l6:23 
10/2/00 16:23 
10/2/00 l6:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/'2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
iO/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/0016:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:23 
10/2/00 16:24 

ET(min) 
Chan[2] Drawdown 

Meters H20 FeetH20 

0.07 -0.037 0.11 
0.075 -0.033 0.10 
0.08 -0.029 0.09 

0.085 -0.026 .0.08 
0.09 -0.024 0.07 

0.095 -0.021 0.06 
0.1 -0.021 0.06 

0.1058 -0.018 0.05 
0.112 -0.017 0.05 

0.1185 -0.015 0.05 
0.1255 -0.014 0.04 
0.1328 -0.012 0.04 
0.1407 -0.011 0.03 
0.149 -0.01 0.03 

0.1578 -0.01 0.03 
0.1672 -0.009 0.03 . 
0.177 -0.007 0.02 

0.1875 -0.007 0.02 
0.1985 -0.007 0.02 
0.2102 -0.007 0.02 
0.2227 -0.004 0.01 
0.2358 -0.004 CL01 
0.2498 -0.015 0.05 
0.2647 -0.015 0.05 
0.2803 -0.015 0.05 
0.297 -0.014 0.04 

0.3147 -0.014 0.04 
0.3333 -0.014 0.04 
0.3532 -0.014 0.04 
0.3742 -0.013 0.04 
0.3963 -0.013 0.04 
0.4198 -0.012 0.04 
0.4447 -0.012 0.04 
0.4697 -0.012 0.04 
0.4963 -0.012 0.04 
0.5247 -0.012 0.04 
0.5547 -0.011 0.03 
0.5863 -0.011 0.03 
0.6213 -0.012 0.04 
0.658 -0.011 0.03 

0.6963 -0.012 0.04 
0.738 -0.012 0.04 

0.7813 -0.011 0.03 
0.828 -0.012 0.04 

0.8763 -0.011 0.03 
0.928 -0.011 0.03 
0.983 -0.011 0.03 
1.0413 -0.011 0.03 
1.103 -0.012 0.04 



Date Time 
-------- -------- 

10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:24 
lObY 16:24 
10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:24 
10/2/00 16:25 
10/2/00 16:25 
lO/2/00 16:25 
10/2/00 16:25 
10/2/00 16:25 
10/2/00 16:25 
10/2/00 16:25 
10/2/00 16:26 
10/2/00 16:26 
10/2/00 16:26 
10/2/00 16:26 
10/2/00 16:26 
10/2/00 16:27 
10/2/00 16127 
10/2/00 16:27 

_ 10/2/00 16:27 
10/2/00 l&28 
10/2/00 16:28 

6:28 
6:29 
6:29 
6:29 
6:30 
6:30 

10/2/00 16:31 
IO&/O0 16:31 
10/2/0016:32 
10/2/00 16:32 
10/2/00 16:33 

ET(min) 
Chan[2] Drawdown 

Meters H20 Feet H20 

1.168 -0.011 0.03 
1.238 -0.012 0.04 

1.3113 -0.011 0.03 
1.3897 -0.011 0.03 
1.473 -0.011 0.03 

1.5613 -0.011 0.03 
1.6547 -0.011 0.03 
1.753 -0.011 0.03 
1.858 -0.011 0.03 
1.968 -0.011 0.03 

2.0847 -0.011 0.03 
2.2097 -0.011 0.03 
2.3413 -0.011 0.03 
2.4813 -0.011 0.03 
2.6297 -0.011 0.03 
2.7863 -0.011 0.03 
2.963 -0.011 0.03 

3.1297 -0.012 0.04 
3.3163 -0.011 0.03 
3.5147 -0.011 0.03 
3.7247 -0.011 0.03 
3.9463 -0.011 0.03 
4.1813 -O.O!l 0.03 
4.4297 -0.011 0.03 
4.693 -0.011 0.03 
4.973 -0.011 0.03 

5.2697 -0.011 0.03' 
5.583 -0.011 0.03 

5.9147 -0.011 0.03 
6.2663 -0.011 0.03 
6.6397 -0.011 0.03 
7.0347 -0.011 0.03 
7.453 -0.011 0.03 

7.8963 -0.011 0.03 
8.3663 -0.01-I 0.03 
8.8647 -0.011 0.03 
9.3913 -0.011 0.03 
9.9497 -0.011 0.03 
10.5413 -0.011 0.03 



. 



10/02/OO 18:10:07 
10/02/0O 18:10:07 
10/02/00 18:10:08 
10/02/00 18:10:08 
10/02/00 18:10:09 
10/02/00 18:lO:lO 
10/02/00 18:lO:ll 
10/02/00 18:lO:ll 
10/02/00 18:10:12 
10/02/00 18:10:13 
10/02/00 18:10:14 
10/02/00 18:10:15 
10/02/00 18:10:17 
10/02/00 18:10:18 
10/02/00 18:10:19 
10/02/00 18:10:20 
10/02/00 18:10:22 
10/02/00 18:10:23 
10/02/00 18:10:25 
10/02/00 18:10:26 
10/02/00 18:10:28 
10/02/00 18:10:30 
10/02/00 18:10:32 
10/02/00 18:10:34 
10/02/00 l&10:36 
10/02/00 l&10:38 
10/02/00 18:10:41 
10/02/00 18:10:43 
10/02/00 18:10:46 
10/02/00 18:10:49 
10/02/00 18:10:52 
10/02/00 18:10:55 
10/02/00 18:10:59 
10/02/00 18:11:03 
10/02/00 18:11:07 
10/02/00 18:ll:ll 
10/02/00 18:ll:lS 
10/02/00 18:11:20 
10/02/00 18:11:25 
lO/O2/00 18:11:30 
10/02/00 18:11:36 
10/02/00 18:11:42 
10/02/00 18:11:48 
10/02/00 18:11:55 
10/02/00 18:12:02 
10/02/00 18:12:09 
10/02/OO 18:12:17 
10/02/00 18:12:25 
10/02/00 18:12:34 
10/02/00 18:12:44 
10/02/00 18:12:54 
10/02/OO 18:13:04 
10/02/00 18:13:15 
10/02/00 18:13:27 
10/02/00 18:13:40 
10/02/00 18:13:53 
10/02/OO 18:14:07 
10/02/00 l&14:22 
10/02/00 18:14:38 
10/02/00 18:14:55 
10/02/00 18:15:13 
10/02/00 18:15:31 
10/02/00 18:15:51 
10/02/00 18:16:12 
10/02/00 18:16:35 
10/02/00 18:16:59 
10/02/OO 18:17:24 

0.1672 
0.1770 
0.1875 
0.1985 
0.2102 
0.2227 
0.2358 
0.2498 
0.2647 
0.2803 
0.2970 
0.3147 
0.3333 
0.3532 
0.3742 
0.3963 
0.4198 
0.4447 
0.4697 
0.4963 
0.5247 
0.5547 
0.5863 
0.6213 
0.6580 
0.6963 
0.7380 
0.7813 
0.8280 
0.8763 
0.9280 
0.9830 
1.0413 
1.1030 
1.1680 
1.2380 
1.3113 
1.3897 
1.4730 
1.5613 
1.6547 
1.7530 
1.8580 
1.9680 
2.0847 
2.2097 
2.3413 
2.4813 
2.6297 
2.7863 
2.9530 
3.1297 
3.3163 
3.5147 
3.7247 
3.9463 
4.1813 
4.4297 
4.6930 
4.9730 
5.2697 
5.5830 
5.9147 
6.2663 
6.6397 
7.0347 
7.4530 

-0.003 
-0.002 
-0.002 
-0.002 
-0.002 
-0.OOl 
-0.001 
-0.019 
-0.019 
-0.018 
-0.01'8 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.017 
-0.018 
-0.017 
-0.017 
-0.018 
-0.018 
-0.018 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-O.Oli 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.017 
-0.018 
-0.018 
-0.018 
-0.018 .- 
-0.018 
-0.018 
-0.017 
-0.018 
-0.017 
-0.017 . 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.017 
-0.018 





ATTACHMENT I 

ANALYTICAL RESULTS 



INITIAL %ROUNDWATER ANALYTICAL DATA 



. 
. 

. CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWGR19-00 
03101100 
coco20 132009 
NORMAL 
0.0 % 
UGIL 

FD-GWGR24-00 
03/01100 
c0c020132007 
NORMAL 
0.0 % 
UGlL 

FD-GWGR4-00 
02129/00 
c0c020132002 
NORMAL 
0.0 % 
UGlL 

FD-GWGRD-00 
02128/00 
COB290180001 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE RESULT QUAL CODE 
PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS 2100 I 1100 

GASOLINE RANGE ORGANICS 1200 1700 I 

RESULT QUAL CODE RESULT QUAL CODE 



. 

. 
\ 

CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

GWFD-030200 
03/02/00 
COCO30123002 
NORMAL 
0.0 % 
UC/L 

RESULT QUAL CODI 

PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS 570 ’ I 

GASOLINE RANGE ORGANICS 100 U 

II 

100.0 % 

IESULT QUAL CODI 1ESULT QUAL CODt 

I I 

100.0 % 

I 

Page 4 

I I 

100.0 % 

XESULT QUAL CODE 

I 



CT0189 - NWIRP CALVE,RTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWOIS-00 FD-GW03S-00 
03/01100 03101100 
C0C020132010 COCO20132008 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

FD-GW04S-00 1 FD-GW05S-00 
02/29/00 02l29lOO 
COCO20132005 COCO20132003 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL i UGlL 

RESULT QUAL CODEIRESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES I I I 
1 ,I, l-TRICHLOROETHANE IO U I 10 U 
1 ,I ,2,2-TETRACHLOROETHANE 10 U IO U I 
1 ,1.2-TRICHLOROETHANE 
I, 1,2-TRICHLOROTRIFLUOROETHANE 
1 .I-DICHLOROETHANE 
1 ,I -0ICHLOROETHENE 
1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 
1.2-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 
CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 
CHLOROETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 
DIFLUORODICHLOROMETHANE 
ETHYLBENZENE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
STYRENE 

TETRACHLOROETHENE 

TOLUENE 

IO U IO U 
10 UJ c 10 UJ C 
10 u . 10 U 
10 UJ c 10 UJ C 
10 U 10 U 
10 U IO U 
10 U 10 U 
10 UJ c 10 UJ C 
10 U 10 U 
10 U 10 U 
10 UJ c 10 UJ C 
10 U 10 U 
IO U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 
10 U 10 U 

10 U IO U 
10 UJ c 10 UJ C 
IO U IO U 
10 U 10 U 
i0 u i0 u 

10 U IO U 
10 UJ c IO UJ C 
10 U IO U 
10 U IO U 
10 U IO U 
10 U 10 U 
IO U IO U 

IO U 10 U 

50 U. 10 U 
50 U 10 U 

50 U IO U 

50 U IO U 
50 U 10 U 
50 UJ c 10 UJ C 
50 U 10 U 

50 U IO U 

50 u IO u 

50 U IO U 
50 UJ c 10 UJ C 
120 110 . 
50 U 10 U 
50 U 10 U 

50 U IO U 
50 U 10 U 
5.2 J P 10 U 

._ 

._ 
. . 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWOIS-00 FD-GW03S-00 
03/01100 03/o 1100 
C0C020132010 C0C020132008 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

RESULT QUAL 
VOLATILES 

CODI IESULT QUAL CODI 

TRICHLOROFLUOROMETHANE IO U 
VINYL CHLORIDE IO UJ C 
XYLENES. TOTAL IO U 

FD-GW04S-OiJ 
02129/00 
C0C020132005 
NORMAL 
0.0 % 
UGlL 

!ESULT QUAL CODE 

Page 2 

FD-GW05S-00 
02/29/00 
CdC020132003 
NORMAL 
0.0 % 
UGlL 

aESULT QUAL CODE 

y-&j-z- 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SoLIps: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GW06S-00 
02/29/00 
c0c020132001 ’ 
NORMAL 
0.0 % 
UGlL 

VOLATILES 
RESULT aUAL CODE 

,~ 
1 12-TRICHLOROTRIFLUOROETHANE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 

~- 
10 U 
10 U 
10 U 

2-BUTANONE 10 u.i C 

2-HEXANONE 10 U 

4-METHYL-2-PENTANONE 10 U 

ACETONE 10 UJ C 

BENZENE 10 U 

BROMODICHLOROMETHANE IO . U 

BROMOFORM 10 U 

BROMOMETHANE 10 U 

CARBON DISULFIDE 10 U 

CARBON TETRACHLORIDE IO U 

CHLOROBENZENE 10 U 

CHLOROETHANE 10 UJ C 

CHLOROFORM IO U 

CHLOROMETHANE 10 U 

CIS-1,3-DICHLOROPROPENE 10 U 

DIBROMOCHLOROMETHANE 10 U 

DlFLUORODlCHLOROMETHANE 10 UJ C 

ETHYLBENZENE 26 

METHYL TERT-BUTYL ETHER 10 U 

METHYLENE CHLORIDE 10 U 

STYRENE 10 U 

TETRACHLOROETHENE 10 U 

TOLUENE 10 U 

TRANS-1 ,I-DICHLOROPROPENE 10 U 

FD-GW07S00 
03l02l00 
C0C030123001 
NORMAL 
0.0 % 
UGIL 

ESULT QUAL CODE 

3 u .I 

0 U 
0 U 
0 U 

~ 

0 U 

0 U 

0 .Ll 
0 U 

FD-GWGRI l-00 
02/28/00 
c0B290160002 
NORMAL 
0.0 % 
UGlL 

tESULT QUAL CODE 

t3 U 
I3 U I 

13 U 

13 UJ c 
13 U 

13 U 

13 UJ C 
1 J P 

Page 3 

FD-GWGRl6-00 
02/29/00 
COCO20132004 
NORMAL 
0.0 % 
UGlL 

IESULT QUAL CODE 

0 U 

0 U 
0 U 
0 UJ C 
0 U 
0 U 
0 UJ C 
0 U 
0 U 

0 U 

0 UJ C 

0 U 

0 u 
0 U 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GW06S00 
02129100 
c0c020132001 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODI 
VOLATILES 
TRICHLOROFLUOROMETHANE 10 U 

VINYL CHLORIDE 10 UJ C 

XYLENES, TOTAL 170 I 
ER 

1 
1 
1 

FD-GW07S-00 FD-GWGRI l-00 
03102100 02/26/00 
C0C030123001 COB290160002 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

:ESULT QUAL CODE 

0 U 
0 U 
0 U 

LESULT QUAL CODI 

I3 UJ t C 

Page 

FD-GWGRlG-00 
0?/29/00 
COCO20132004 
NORMAL 
0.0 % 
UGlL 

4 

3ESULT QUAL CODE 

IO U I 



CT0189 - NWIRP CALM ERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 5 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWGRIS-00 
03/01100 
c0c020132009 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL COD1 
VOLATILES 

FD-GWGR24-00 FD-GWGR4-00 
03/01/00 02129/00 
COCO20132007 COCO20132002 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

FD-GWGRD-00 
02120l00 
C0B290180001 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

1 ,l,l-TRICHLOROETHANE IO U 20 U 
I, 1,2,2-TETRACHLOROETHANE IO U 20 U 

1,1,2-TRICHLOROETHANE 10 U 20 U 
1 ,I .2-TRICHLOROTRIFLUOROETHANE 10 U 20 UJ C 
l,l-DICHLOROETHANE 10 U 20 u ~. 

1 ,I-DICHLOROETHENE 10 U 20 UJ C 
1,2-DICHLOROETHANE IO U 20 U 
1,2-DICHLOROETHENE (TOTAL) IO U 20 U 
1,2-DICHLOROPROPANE 10 U 20 U 

2-BUTANONE IO U 20 UJ C 
2-HEXANONE 10 UJ c 20 U 100 U 10 U ._ 
4-METHYL-Z-PENTANONE IO UJ c 20 U 100 U 10 U 

ACETONE 10 U 20 UJ c 100 UJ c IO U B 

BENZENE 
BROMODICHLOROMETHANE 

IO 
10 

U I le.8 J I P 1100 U 1 IO U I 
U 120 U 1100 U I II0 U 

I I 

CHLOROETHANE 10 U I I.20 UJ I c I10 

CHLOROFORM IO U (20 U 1100 1 

CHLOROMETHANE 

CIS-1.3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 
DIFLUORODICHLOROMETHANE 10 UJ I c 120 

ETHYLBENZENE 10 U 183 I I290 
.- . . I -- . . .-- 

.I 10 U 

IO UJ c 120 U 100 U 10 U 

IO U 120 U 100 U 10 U 

io u 
I 
120 U 100 U 10 U 

.~ 
UJ c 100 UJ c IO U 

10 U 

METHYL TERT-BUTYL ETHER 10 u I IZIJ u I 1 lull II IO U 

METHYLENE CHLORIDE 10 U 120 U 1100 U 10 U 

STYRENE 10 U I (20 U I 110 - ~0 U I.0 U 

TETRACHLOROETHENE 10 U I 
I-- 120 U I 

._ 
I100 l. *I 10 U 

.- . . -- . .^ 10 U TOLUENE 10 u I 1’6 I 1140 

:a 

x 

TRANS-1.3-DICHLOROPROPENE 10 U I I20 U I100 U I I10 U I-- 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 

SAMPLE NUMBER: 
SAMPLE.DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWGRl9-00 
03/01100 
c0c020132009 
NORMAL 
0.0% 
UGlL 

RESULT QUAL CODI 
VOLATILES 

TRICHLOROFLUOROMETHANE IO U ! 
VINYL CHLORIDE 10 U I 
XYLENES, TOTAL 10 U 

FD-GWGR24-00 
03/01100 * 
COCO20132007 
NORMAL 
0.0 % 
UGiL 

:ESULT QUAL CODE 

10 U 
!O UJ C 
I90 

FD-GWGR4-00 FD-GWGRD-00 
02/29/00 02/28/00 
COCO20132002 C0B290180001 
NORMAL NORMAL 
0.0 % 0.0 % 
UGtL UGIL 

LESULT QUAL CODE 

100 U 
100 UJ C 
!300 

IESULT QUAL CODE 



. CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 7 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
‘UNITS: 
FIELD DUPLICATE OF: 

GWFD-030200 
03/02/00 
COCO30123002 
NORMAL 
0.0 % 
UGR 

GWTB-022800 
02/20l00 
c0B290180003 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODEIRESULT QUAL CODE 
VOLATILES I 

GWTB-022900 
02/29/00 
COCO20132006 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 

GWTB-030100 
03101100 
C0C020132011 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 

I, I, 1 -TRICHLOROETHANE 10 U I 10 U 10 U 10 U 
1,1.2,2-TETRACHLOROETHANE IO U II0 U 10 U 10 U 
I, 1,2-TRICHLOROETHANE IO U I IIC I U IO U 10 U 
I, 1.2-TRICHLOROTRIFLUOROETHANE 10 U I10 U 10 UJ c 10 UJ C 
1 ,I-DICHLOROETHANE IO U 10 U IO U 10 UJ C 
I,1 -0ICHLOROETHENE 10 U 10 U 10 UJ c 10 UJ C 
1,2-DICHLOROETHANE IO U 10 U IO U 10 U 
l.P-DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 

P-BUTANONE 

10 U I 
10 U 
10 U I 

3.HFYANONF 10 UJ C 

4-METHYL-2-PENTANONE IO UJ ! C 

IO U I I10 U I 10 U 
IO U IlO U 10 U 
10 UJ c 10 UJ c 10 UJ C 
10 U IO U 10 U 
10 U IO U IO U 

ACETONE 10 U ! B II0 U ! Il.3 J ( CP 12.4 -J 1 CP 
BENZENE 10 U 10 U 10 U IO U 
BROMODICHLOROMETHANE 10 U 10 U IO U 10 U 

BROMOFORM IO U 10 U -10 U 10 U 
BROMOMETHANE IO U 10 U U 10 10 U 

CARBON DISULFIDE IO U 10 U IO U IO U 

CARBON TETRACHLORIDE IO U I10 U ! (IO U II0 U 
CHLOROBENZENE 10 U 10 U 10 ‘J 10 U 

CHLOROETHANE 10 U 10 UJ c 10 UJ c IO UJ C 

CHLOROFORM 10 u 10 U 10 U 10 U 
’ 

. .._ 
CHLOROMETHANE IO UJ c 10 U 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

10 U 

10 U II0 U IO U 

10 u 
I I 

jiii u io ii 
- .~ 

10 U IO UJ C DlFLUORODlCHLOROMETHNE 10 UJ I C 

ETHYLBENZENE 10 U 
.- . . I 

METHYL TERT-BUTYL ETHER 10 u I 

METHYLENE CHLORIDE 10 U 

10 U I _- . . 

IO U 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

GWFD-030200 
03/02/00 
COCO30123002 ’ 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODI 
VOLATILES 
TRICHLOROFLUOROMETHANE 10 U 

VINYL CHLORIDE 10 U 

XYLENES, TOTAL 10 U 

GWTB-022600 GWTB-022900 
02/20100 02/29/00 
COB2901 60003 COCO20132006 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGIL 

lESULT QUAL CODE lESULT QUAL CODE 

IO U 
IO UJ I C 
IO U I 

Page 

GWTB-030100 
03/01/00 
C0C020132011 
NORMAL 
0.0 % 
UGlL 

lESULT QUAL CODE 

IO U I 
IO UJ C 
IO U I 



CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

GWTB-030200 
03/02/00 
COCO30123003 
NORMAL 
0.0 % 
UGlL 

II 

100.0 % 

I I 

100.0 % 

9 

I I 

100.0 % 

VOLATILES 
1 ,I ,I-TRICHLOROETHANE 
I, 1,2,2-TETRACHLOROETHANE 
1 ,I ,2-TRICHLOROETHANE 
1 ,I ,2-TRICHLOROTRIFLUOROETHANE 

I, I-DICHLOROETHANE 

I, 1 -DICHLOROETHENE 

1,2-DICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
1 ,L-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 
4.METHYL-2-PENTANONE 

ACETONE 

BENZENE 
BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 

CHLOROBENZENE 
CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1.3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 
DIFLUORODICHLOROMETHANE 

ETHYLBENZENE 
METHYL TERT-BUTYL ETHER 

METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1.3-DICHLOROPROPENE 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

10 U 
10 U 

10 U 

10 U 

IO U 

10 u 

IO U 

10 U 

10 U 

10 U .e 

IO UJ C 

10 UJ C 

10 U 

10 U 

10 U 

10 U 

IO U 

10 U 

IO U 

10 U 

10 U 

10 U 

10 UJ C 

10 U 

IO .u 

10 UJ C 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
r 

10 U I ! 



CT01 89 - NWIRP CALVERTON 
WATER DATA . 
QUANTERRA 
SDG: CA001 

Page 10 

SAMPLE NUMBER: GWTB-030200 
SAMPLE DATE: 03102100 I I I I I I 
LABORATORY ID: c0c030123003 
W-TYPE: NORMAL 
% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 % 
UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 
TRICHLOROFLUOROMETHANE 10 U 

VINYL CHLORIDE 10 U 

XYLENES, TOTAL 10 U 



‘. . 

. 

CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GWOIS-00 FD-GW03S00 
03101/00 03101100 
c0c020132010 COCO20132008 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UG/L 

RESULT QUAL CODE RESULT QUAL CODE 
PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS 150 470 I 
GASOLINE RANGE ORGANICS 100 U I 100 U 

FD-GW04S-00 FD-GW05S-00 
02/29/00 02/29/00 
COCO20132005 COCO20132003 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGlL 

RESULT QUAL CODE 

850 I 

RESULT QUAL CODE 

1000 I 
1700 



. 

CT0189 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA001 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

FD-GW06S00 
02/29/00 
C0C020132001 
NORMAL 
0.0 % 
UGlL 

RESULT QUAL CODE 
PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS 3000 

GASOLINE RANGE ORGANICS 4000 I 

FD-GW07S00 FD-GWGRI l-00 
03/02/00 02126/00 
C0C030123001 COB290160002 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

lESULT QUAL CODt 7ESULT QUAL CODE 

39000. 
11000 I I I F 

i 
1 

Page 2 

FD-GWGRIG-06 
02129/00 
COCO20132004 
NORMAL 
0.0 % 
UGIL 

lESULT QUAL CODE 

!50 I 
00 U 



,M-. 

MONITORED NATURAL -ATTENUATION ANALYTICAL DATA 



CT01 NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA003 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW07S00 
07/l 7100 
COG 180124002 
NORMAL 
0.0 % 

UGIL 

FD-GWIOS-00 TB07 1700 
07ll7/00 07/l 7100 
COG 180124003 C0G180124001 
NORMAL NORMAL 
0.0 %. 0.0 % 

UGR UG/L 

VOLATILES 
I, I, I-TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 ,I ,2-TRICHLOROETHANE 

1 ,I ,2-TRICHLOROTRIFLUOROETHANE 

I, 1 -DICHLOROETHANE 

1 ,I-DICHLOROETHENE 

.I ,2-DICHLOROETHANE 

1 ,P-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

P-BUTANONE 

2-HEXANONE 

4-kTHYL-2-PENTANONE 
ACETONE 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 
CHLOROMETHANE 

CIS-1 .SDICHLOROPROPENE 

OIBROMOCHLOROMETHANE 
DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TEAT-BUTYL ETHER 
METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

RESULT QUAL CODE RESULT OUAL CODE 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U IO U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

IO U 10 U 

10 U 10 U 

10 U 1.3 J P 

IO U 10 U 

10 .u 10 U 

10 UJ c 10 Ul ii 

10 U IO U 

10 U 10 U 

10 U 10 U 

. IO UJ c 10 UJ ‘C 

IO U 10 U 

10 U 10 U 

10 U 10 U 

10 ‘U I!! u 

10 U 10 U 

10 U 28 

10 U IO U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

.I0 U 3.2 J P 
.- .a 4,x II 

II 

100.0 % 

RESULT QUAL CODE 

10 U I 

RESULT QUAL CODE 

I 

IO U I I I 
10 U 

10 U I I I 

-[ 

IO U 
, 

10 U 

10 U 

IO U I I I 
IO U 

10 U 

10 U 

10 UJ C 

10 U I I I 
10 U 

10 u. 1 I I 
IO UJ I Cl 

10 U 

10 U 

10 U 

IO v 

10 U 

10 U I I I 
IO U 

10 U I 
10 U 

10 U I 

10 U I 

I 

I 
I 

.n I, I I I 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA003 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID; 
QCJYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW07S-00 FD-GWlOS-00 TB071700 
07/17/00 07/l 7100 07/17/00 
COG180124002 COG 180124003 COG180124001 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 

UGR. UGA UGlL 

RESULT QUAL CODI 

VOLATILES 

TRICHLOROETHENE 10 u I. IO U 

TRICHLOROFLUOROMETHANE 10 UJ ! C IO UJ I c 

VINYL CHLORIDE 10 U I 

XYLENES, TOTAL 10 U 

II 

100.0 % 

IESULT QUAL CODE : F IESULT QUAL CODE IESULT QUAL CODE 

1 

1 

1 
1 

l- 

+-j-Y 
.- 
IO u 1. 

Page 2 



CT01 :WIRP CALVERTON 
WATEh JATA 
QUANTERRA 
SDG: CA004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OCJYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW071-00 FD-GW08S-00 
07/l woo 07/18/00 
C0G190132002 COG190132003 
NORMAL NORMAL 
0.0 % 0.0 % 

UGK UGlL 

VOLATILES 

1 ,I ,l-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1 ,I ,P-TRICHLOROETHANE 

1 ,I ,P-TRICHLOROTRIFLUOROETHANE 

1 ,l -DICHLOROETHANE 

1 .l -DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

P-BUTANONE 

P-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

. BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 
DiBRO’~02iiiOiiOiETHA~~E 

DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TERT-BUTYL ETHER 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 
-.-... ---__- __.. - 

RESULT QUAL CODI 

10 U 

10 U 

10 U 

17 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 _. ~_U. 
2.8 J P 

10 U 

10 U 

10 U 

10 UJ C 

IO U 

10 U 

10 U 

10 UJ C 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 
,n II 

IESULT QUAL CODt 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ C 

10 U 

10 U 

10 U 

10 UJ C 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U =E 10 U 

10 .u 
lfl II 

Page 

FD-GW09S00 
07/l 8100 
COG190132004 
NORMAL 
0.0 % 

UGR 

3ESULT QUAL CODE 

10 U I 

f-f-+- 

10 U I 
10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ C 

10 U 

10 U 

10 U 

10 UJ c 

10 u 

10 u 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

TB-071800 
07/l 8100 
COG190l32001 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

10 U I 
10 U 

10 U I 
10 U 

10 U I 

10 U I 
10 U 

10 U I 

10 U I 
10 U Y 

10 U I 

10 UJ I C 

10 U 

10 U I 
10 U 

f--f-j- 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA004 

. 
SAMPLE NUMBER: FD-GW07b00 
SAMPLE DATE: 07/l 8100 
LABORATORY ID: COG190132002 
W-TYPE: ’ NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGR 
FIELD DUPLltiATE OF: 

RESULT QUAL CODI 

VOLATILES 

TRldHLOROETHENE 10 U 

TRICHLOROFLUOROMETHANE 10 UJ C 

VINYL CHLORIDE 10 U 

XYLENES, TOTAL 2.1 J P 

FD-GW08S-00 
07f 181’00 
COG190132003 
NORMAL 
0.0 % 

UG/L 

IESULT QUAL CODE 

FD-GW09S00 
07/18fOO 
COG1 90132004 
NORMAL 
0.0 % 

UG/L 

3ESULT DUAL CODE 

IO U I 

10 UJ I C 

10 U 

I I 

T 

Page 

TB-071800 
07/18/00 
COG190132001 
NORMAL 
0.0 % 

UGR 

2 

3ESULT QUAL CODE 



“1 

CTO’ kWlRP CALVERTON 
WATEk. &ATA 
QUANTERRA 
SD& CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATk OF: 

FB-071900-DI 
07/19/00 
COG210192003 
NORMAL 
0.0 % 

UGA 

FB-0719UO-POT 
07/l 9100 
COG210192002 
NORMAL 

~ 0.0% 

1 UGA 

FD-GW03S00 
07/l 9100 
COG210192004 
NORMAL 
0.0 % 

UGA 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 

Page 

FD-GW04S00 
07/l 9100 
COG210192005 
NORMAL 
0.0 % 

UG/L 

RESULT QUAL CODE. 

l.l,l-TRlCHLdROETHANE 10 U 10 U 10 U 100 U 

1 ,I ,2.2-TETRACHLOROETHANE 10 U 10 U 10 U 100 U 

1 ,I ,P-TRICHLOROETHANE 10 U 10 U 10 U 100 U 

1 ,l ,FTRICHLOROTRIFLUOROETHANE 10 U 10 U 10 U 100 U 

1 ,l -DICHLOROETHANE 10 U 10 U 10 U 100 U 

l,l-DICHLOROETHENE 10 U I I10 U I I10 U 1100 U I 

1,2-DICHLOROETHANE 10 U I10 U 110 U ! I100 U 

1 ,P-DICHLOROETHENE (TOTAL) 10 U I10 U 10 U 100 U 

1 ,P-DICHLOROPROPANE 10 U ! I10 U 10 U 100 U 

c 10 UJ c loo UJ C 2-BUTANONE 10 UJ I c I10 UJ 
I 

2-HEXANONE 10 U I I10 U ! 110 U ! I100 U ! 

4-METHYLQ-PENTANONE 10 U I I10 U ! I’0 U ! 1 loo U I 
ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

10 UJ c 10 UJ c 2.2 J CP 

10 U 10 U IO U 

10 U 1.9 J PlO u 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 10 U 10 .lJ 

10 U 10 .u 10 . u 

10 U 10 U 10 U 

10 U 10 U 10 U 

10 U 1.8 J P 10 U 

10 U 1.0 U 10 U 

100 U I 
100 U 

100 U I 
100 U 

CIS-1,3-DICHLOROPROPENE 

pp.!i3flQMOCHLOROMETHANE 

10 U ‘II0 U, I I10 U I 1100~ u ’ 

! (IO 
I 

10 U U 110 U I100 U 

DICHLORODIFLUOROMETHANE 10 UJ c 10 UJ 

ETHYLBENZENE 10 U 10 U 

l c II0 UJ I c I100 UJ --I-- c 

10 U 500 

METHYL TERT-BUTYL ETHER 10 U I 10 U 10 U loo U 

METHYLENE CHLORIDE 10 U 10 U 10 U 100 U 

TETRACHLOROETHENE 10 U I10 U ! I10 U ! 

TOLUENE 10 U I I10 U I I10 U I 
TRANS.1.3-DICHLOROPROPENE 10 U I10 U I10 U 

100 U 

100 U 

14 J P 

100 U 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FB-07i900-DI 
07/19/00 
COG210192093 
NORMAL 
0.0 % 

UGR 

RESULT QUAL coo 

VOLATILES 

TRICHLdROETHENE 10 U 

TRICHLOROFLUOROMETHANE 10 UJ C 

VINYL CHLORIDE 10 U 

XYLENES, TOTAL 10 U 

FB-0719OCbPOT FD-GW03S00 
07/l 9100 07/l 9/00 

COG210192002 COG210192004 
NORMAL NORMAL 
0.0 % 0.0 % 

UGA UGR 

RESULT QUAL CODE RESULT DUAL CODE 

10 U 

10 UJ C 

Page 

FD-GW04S00 
07/l 9100 
COG210192005 
NORMAL 
0.0 % 

UGlL 

2 

RESULT DUAL CODE . 

100 U I 
too UJ C 

1Of. U 1 
4800 



CT01 iJWlRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: FD-GWFD-071900 
SAMPLE DATE: 07/19l00 
LABORATORY ID: COG21 0192007 
CC-TYPE: NORMAL 

% SOLIDS: 0.0 % 

UNITS: UGR 

FIELD DUPLICATE OF: FD-MWERMl BN 

FD-MWERMIBN 
07/l 9100 
COG210192006 
NORMAL 
0.0 % 

UG/L 

RB-071900 
07/19/00 
COG21019201 1 
NORMAL 
0.0 % 

UGIL 
I 

Page 3 

TB-071900 
07/l 4100 
COG210192001 
NORMAL 
0.0 % 

UG/L 

RESULT QUAL QUAL QUAL CODE 

I I 

RESULT QUAL CODE 

VOLATILES 
1 ,l ,I -TRICHLOROETHANE 50 U 

1 .1,2,2-TETRACHLOROETHANE 50 U 10 U 

1 .l ,PTRICHLOROETHANE 50 U 10 U 

1 ,1,2-TRICHLOROTRIFLUOROETHANE 50 U 10 U 

1 ,I -DICHLOROETHANE 50 U 10 U 

1 ,I -DICHLOROETHENE 50 U 10 U 

1,2-DICHLOROETHANE 50 U 10 U 

1 ,P-DICHLOROETHENE (TOTAL) 50 U 10 U 

1 ,PDICHLOROPROPANE 50 U 10 U 

2-BUTANONE 50 UJ c 3.1 J PC 

2-HEXANONE 50 U 10 U 

4-METHYL-PPENTANONE 50 U 10 U 

ACETONE 100 J c 70 J C 

BENZENE 50 U 10 U 

BROMODICHLOROMETHANE 50 U 10 U 

BROMOFORM 50 .u 10 U 

BROMOMETHANE 50 U 10 U 

CARBON DISULFIDE 50 U 10 U 

CARBON TETRACHL~mljl~E 50 U 10 U 

CHLOROBENZENE 50 U 10 U 

CHLOROETHANE I 50 U 10 U 

CHLOROFORM 50 U 10 U 

CHLOROMETHANE 50 U 10 U 

CIS-1.3-DICHLOROPROPENE 50 U 10 U 

DIBRO+&OClA nDAFAETUANE 50 UJ c 10 UJ C lb”. I” .I&. * .r.*.- 
DICHLORODIFLUOROMETHANE 50 U 10 U 

ETHYLBENZENE 190 33 

METHYL TERT-BUTYL ETHER 50 U 10 U. , 

METHYLENE CHLORIDE 
50 U 10 U 

SlYRENE 50 U 10 U 

TETRACHLOROETHENE 50 U 10 U 

TOLUENE 490 75 

-m.. .,. 1 . #w*.-.. I, AhhnOens-.,F *n II 10 U 

10 U 10 U 

17 J Cl0 UJ C 

10 U 10 u 

10 U 10 U 

10 U 10 U 

10 u 10 U 

10 U 10 U 

10 U 10 U 

10 u 10 U 
I 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 UJ c 10 UJ C .~ 
10 U 10 U 

10 U 10 U 

810 U .lO U 

110 U 10 U 

‘10 U 10 U 

10 U 10 U 

10 U I (10 U I 
10 U I10 U 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

,VOLATILES 

TRICHLOROETHENE 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

XYLENES, TOTAL 

FD-GWFD-071900 
07/19/00 
C06210192007 
NORMAL 
0.0 % 

UGR 

FD-MWERMIBN 

RESULT QUAL CODI 

50 U 

50 UJ C 

50 U 

930 

FD-MWERMIBN RB-071900 
07/19l00 07/l 9100 
COG210192006 COG21019201 1 
NORMAL NORMAL 
0.0 % 0.0 % 

UGIL UGA 

IESULT QUAL CODE 

Ii U I 

lESULT DUAL CODI 

IO U I 

Page 4 

TB-071900 
07/l 4100 
C0G210192001 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

10 U I 

10 UJ I C 

10 U 

10 U I I 



,? 

CTOl, JWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

FC-GWOl S-00 
07/31/00 
COHolol96oo2 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODI 

VOLATILES 
1 ,l, 1 -TRICHLOROETHANE 10 U 

1,1,2,2-TETRACHLOROFTHANE 10 U 

1 ,I .2-TRICHLOROETHANE 10 U 

1 ,l ,P-TRICHLOROTRIFLUOROETHANE 10 UJ C 

1, I-DICHLOROETHANE 10 U 

1 ,I-DICHLOROETHENE 10 U 

1 .PDICHLOROETHANE 10 U 

1 ,P-DICHLOROETHENE (TOTAL) 10 U 

1,2-DICHLOROPROPANE 10 u 
P-BUTANONE 10 UJ C 

2-HEXANONE 10 U 

4-METHYLQ-PENTANONE 10 U 

ACETONE 10 U 

BENZENE 10 U 

BROMODICHLOROMETHANE 10 U 

BROMOFORM 10 U 

BROMOMETHANE 10 UJ C 

CARBON DISULFIDE 10 U 

CARBON TETRACHLORIDE 10 U 

CHLOROBiNZENE 10 U 

CHLOROETHANE 10 U 

CHiOROFORM 10 U 

CHLOROMETHANE 10 U 

CIS-1,3-DICHLOROPROPENE 10 U 

DIBROMOCHLOROMETHANE 10 U 

DICHLORODIFLUOROMETHANE 10 U 

ETHYLBENZENE 10 U 

METHYL TERT-BUTYL ETHER 10 UJ C 

METHYLENE CHLORIDE 10 U 

STYRENE 10 U 

TETRACHLOROETHENE 10 U 

TOLUENE 10 U 
1a ,I I 

FC-GWOPS-11-6-OO-REP FC-GW02S11.6-00 
08/01/00 08/01/00 
COH020129008 COH020129005 
NORMAL NORMAL 

0.0 % 0.0 % 

UGR. UGlL 

lESlJl1 DUAL CODE 

2000 I 
200 U 

200 U I 

200 UJ I c 
3400 

200 U I 
200 UJ C 

+--j--Y 
200 U I 
200 U 

200 U I 
200 U 

200 U 

200 U =s 
+ 

200 UJ I C 

200 U 

IESULT QUAL CODE 

I900 I 
zoo U 

200 U 

zoo UJ I C 

Page 

FC-GWOBS-l l-6-00-REP 

08/O 1 fO0 
COH020129009 
NORMAL 
0.0 % 

UGR 

3ESULT QUAL CODE 

I .7 J P 

IO U 

IO U 

IO U 

Z.6 J P 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 
10 U F. 

10 U 

10 UJ C 

10 U 

10 u 

10 U 



CTO189-NtiIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

. SAMPLE NUMBER: FC-GWOl S-00 
SAMPLE DATE: 07/31/00 
LABORATORY ID: C0H010196002 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGA 

FIELD DUPLICATE OF: 

RESULT QUAL CODt 

VOLATILES 

TRICHLOROETHENE 10 U 

TRICHLOROFLUOROMETHANE 10 U 

VINYL CHLORIDE 10 U 

XYLENES, TOTAL 10 U 

FC-GWO2SIt-6-00-REP FC-GW02S-11.6-00 

08/01100 08/01/00 

COH020129008 COH020129005 
NORMAL NORMAL 

0.0 % 0.0 % 

UGiL UG/L 

IESULT QUAL CODE 

!OO U I 

!OO U 

!OO U I 

130 I 

3ESULT QUAL CODE 

200 U I 

Page 2 

FC-GW03S-1 l-6-OO-REP 
08/01/00 
COH020129009 
NORMAL 
0.0 % 

UGA 

3ESULT QUAL CODE 

10 U I 



CTO’ kWlRP CALVERTON 
WATEh JATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-GWOSS-11.6-00 GW-FB-~EOlOO-01 
08/01/00 0810 1100 
COH020129006 COH020129003 
NORMAL NORMAL 
0.0 % 0.0 % 
UGA UG/L 

VOIATILES 

1 , I,1 -TR’ICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 ,I ,P-TRICHLOROETHANE 

1,1,2-TRICHLOROTRIFLUOROETHANE 

1 ,I-DICHLOROETHANE 

1 ,I -DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,P-DICHLOROETHENE (TOTAL) 

1 ,PDiCHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

D!BROMOCHLORO.METHANE 

DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TERT-BUTYL ETHER 

METHYLENE CHLOOIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 
tn..,e . 0¶ n,r\u, hn~#w-snrBC.IC 

RESULT QUAL CODE 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 UJ C 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 ‘U 

10 U 

10 U 

10 U 
ill II 

IESULT QUAL CODE 

IO U 

IO U 

IO U I 

IO U 

10 U 

IO =E U 

10 U 

IO U 

F=Fl= 

10 U I 

y 

10 U I 

Page 3 

I 

GW-FB-OEOlOO-POT 
08/01100 
COH020129004 
NORMAL 
0.0 % 

UG/L 

IESULT QUAL CODE 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

5.4 J P 

1.5 J P 

IO UJ C 

IO U 

IO U 

IO U 

IO U 

5.6 

s 

J P 

IO U 

IO U 

IO U 

IO U 

IO U 

IO U 

19 U 

IO U 

IO U 

IO U 
In II 

GW-FD-080100 
08/O 1100 
COH020129007 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODE 

IO U I 

IO U I 

IO U I 
IO U 

IO U 

IO u 

IO U 

IO 

~ : 

u 

t0 U 

IO U 

IO U 

F=Ff= 
I 

IO U I 
IO U 

IO U 

IO u ! 

IO U 

IO U 
IA II I 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDQ: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-GW03S-11.6-00 
08t01/00 
COH020129008 
NORMAL 

. 0.0 % 

UGR 

RESULT QUAL CODE 

VOLATILES 

TRICHLOROETHENE 10 u 

TRICHLOROFLUOROMETHANE 10 U 

VINYL CHLORIDE 10 U 

XYLENES. TOTAL 10 U 

:A 

1 

1 

1 

1 
T 

iZiW-FB-080100-01 
0810 1 IO0 
COH020129003 
NORMAL 
0.0 % 

UGIL 

IESULT QUAL CODE 3ESULT QUAL CODE i I 

0 U I 
0 U 

0 U I 
0 U 

GW-FB-OEOlOO-POT GW-FD-080100 
08/01/00 08/01/00 
COH020129004 COH020 129007 
NORMAL NORMAL 
0.0 % 0.0 % 

UGiL UGIL 

Page 4 

3ESULT QUAL CODE 

IO U I 
10 U 

IO U 

IO U 



CTO’ iJWlRP CALVERTON 
WATEh JATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GW-RB-080100 
08/01/00 
COH020129002 
NORMAL 
0.0 % 

UGR 

Page 5 

RESULT DUAL COI 

VOLATILES 
RESULT QUAL CODE RESULT CtUAL C RESULT QUAL CODE 

1 ,I ,l -TRICHLOROETHANE 10 U 10 U 10 U 8.1 J P 

1 .I ,2,2-TETRACHLOROETHANE 10 U 10 U 10 U 10 U 

1 ,I ,PTRICHLOROETHANE 10 U 10 U 10 U 10 u 

1 ,I ,2-TRICHLOROTRIFLUOROETHANE 10 U 10 U 10 U 10 U 

1 ,I-DICHLOROETHANE 3.7 J P 10 U 10 U 170 

1 ,I -DICHLOROETHENE 1.4 J P 10 U 10 U 18 

1 ,P-DICHLOROETHANE 10 U 10 .U 10 U 10 U 

1 ,P-DICHLOROETHENE (TOTAL) 10 U 10 U 10 U ,I0 U 

1,2.DICHLOROPROPANE 10 U 10 U 10 U 10 U 

P-BUTANONE 4.8 J CP 10 U 10 U 10 u 

2-HEXANONE 10 U 10 U 10 U 10 U 

4-METHYL-P-PENTANONE 10 U 10 U 10 U 10 U 

ACETONE 10 U 10 U 10 U 10 U 

BENZENE 1.1 J P 10 U 10 U 10 U 

BROMODICHLOROMETHANE 10 U 10 U 10 U 10 U 

BROMOFORM 10 u 10 U 10 U 10 U 

BROMOMETHANE 10 UJ c 10 UJ c 10 UJ c 10 UJ C 

CARBON DISULFIDE 10 U 10 U 10 U 10 U 

CARBON TETRACHLORIDE 10 U 10 U 10 U 10 U 

CHLOROBENZENE 1.1 J P 10 U 10 u 10 U 

CHLOPOETHANE 10 U 10 U 10 U 9.1 J P 

CHLOROFORM 10 U 10 U 10 u 10 U 

CHLOROMETHANE 10 U 10 . U 10 U 10 U 

CIS-1,3-DICHLOROPROPENE 10 U 10 U 10 U 10 U 

nman~nrui ARARrlCTUANC 10 U 10 U 10 U 10 U Y.Y. .V .IVY. ._V. .V...W.. 9, . ..b 
DICHLORODIFLUOROMETHANE 10 U 10 U 10 U 10 U 

ETHYLBENZENE 10 U 10 U 10 U 10 U 

METHYL TERT-BUTYL ETHER 10 U 10 U 10 U 10 U 

METHYLENE CHLORIDE 2.7 J P 10 U 5.2 J P 10 U 

STYRENE 10 U 10 U 10 U 10 U 

TETRACHLOROETHENE 10 U 10 U 10 U 10 U 

TOLUENE 1.2 J P 10 U 10 U 10 U 
.-a-. ..,I 1 I ma-* II Aw.B-.CI~#N~~.lP rn II in II In II tn II 

GW-TB-080100 GW-TB-080200 
08/01/00 08/02/00 
COH020129001 COH030222001 
NORMAL NORMAL 
0.0 % 0.0 % 

UG/L’ UGA 

SA-PZlOl-t-47-00 
08/02lOO 
COH030222002 
NORMAL 

0.0 % 

UGR 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

GW-FIB-080100 
00/01100 
COH020129002 
NORMAL 
0.0 % 

UGR 

RESULT QUAL COD1 

.VOLATlLES 

TRICHLOROFLUOROMETHANE 

TRICHLOROETHENE 

VINYL CHLORlDk 

XYLENES, TOTAL 

10 

1.1 

U 

J I’P 

10 U 

10 U 

GW-TB-080100 
08/01/00 
C0H020129001 
NORMAL 
0.0 % 

UGR 

GW-TB-080200 
08/02/00 
COH030222001 
NORMAL 
0.0 % 

UGA 

IESULT DUAL CODE 3ESULT QUAL CODE 

IO U 

10 U 

10 U I 

10 U I 

10 U 

Page 6 

SA-PZIOI-I-47-00 
08/02/00 
COH030222002 
NORMAL 
0.0 % 

UG/L 

RESULT DUAL CODE 

10 U I 
IO U 

IO U I 

10 U 



CTO-, NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

Page 7 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SA-PZ104-S-10.5-00 
owo2ioo 
COH030222003 
NORMAL 
0.0 % 

UGR 

VOLATILES 

1 ,I ,I -TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1 ,I ,BTRICHLOROETHANE 

1 ,I ,2-TRICHLOROTRIFLUOROETHANE 

1 ,I -DICHLOROETHANE 

1 ,I -0ICHLOROETHENE 

1 ,P-DICHLOROETHANE 

1 ,P-DICHLOROETHENE (TOTAL) 

1 ,PDICHLOROPROPANE 

P-i3UTANONE 

2-HEXANONE 

4-MErHYL-P-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBkNZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 ,SDICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

DICHLORODIFLUOROMETHANE 

ETHYLBENZENE 

METHYL TERT-BUTYL ETHER 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

RESULT QUAL CODE 

10 U 

10 U 

IO U 

10 U 

10 U 

10 U 

10 U 

IO U 

10 U 

10 U 

10 U 

IO U 

10 U 

10 U 

IO U 

10 u 

10 UJ C 

IO U 

10 U 

10 U 

IO U 

10 U 

IO U 

IO U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 u 

10 U 

TB-073100 
07/31/00 
C0H010196001 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODE 3ESULT QUAL CODE 

‘0 U 

#O U 

10 u 

~ 

IO U 

0 U 

0 U 

0 U 

0 U 

10 U 

IO U 

IO U 

IO U 

IO U 

IO UJ C 
IO U 

0 U 

0 U 

0 U 

0 U 

II 

100.0 % 

I 
I 

1. 

I 

II 

100.0 % 

?ESULT QUAL CODE 

-. 
- 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

. SAMPLE NUMBER: SA-PZl04-S-10.5-00 
SAMPLE DATE: ol3m2loo 
LABORATORY ID: COH030222003 
W-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGA 

FIELD DUPLKiATE OF: 

RESULT QUAL CODI 

VOLATILES 

TRIC’HLOROETHENE IO U 

TRICHLOROFLUOROMETHANE IO U 

VINYL CHLORIDE 10 U 

XYliENES, TOTAL 10 U 

TB-073100 
0713 1 IO0 
COH01019600l 
NORMAL 
0.0 % 

UGIL 

IESULT QUAL CODE IESULT OUAL CODE 

II 

100.0 % 

I 
1 

Page 8 

II 

100.0 % 

SESULT QUAL CODE 



CT01~w dWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA003 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW07S00 
07117/00 
COGlfl0l24002 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

PETROLEUMHYDROCARBONS 

DIESEL RANGE ORGANICS 100 U I 
GASOLINE RANGE ORGANICS 100 UR R 

FD-GWIOS-00 
07/I 7100 
COG180124003 
NORMAL 
0.0 % 

UGR. 

RESULT QUAL CODE 

2100 I 

830 I 

II 

100.0 % 

RESULT QUAL CODE 

Page 

II 

100.0 % 

RESULT QUAL CODE . 

I 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SD@ CA004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW071-00 FD-GWOBS-00 
07/l woo 07/l woo 
C00190132002 COG 190132003 
NORMAL NORMAL 
0.0 % 0.0 % 

UGR UGA 

RESULT QUAL CODI 

PETROLEUM HYDROCARBONS 

DIESEL RANGE ORGANICS 380 I 
GASOLINE RANGE ORGANICS 100 UR R 

lESULT QUAL CODE 

140 I 

100 UR 1 R 

FD-GW09S-00 
07/t 8lOO 
COGl90l32004 
NORMAL 
0.0 % 

UGA 

IESULT DUAL CODE 

I 
i I 

Page 1 

II 

100.0 % 

IESULT QUAL CODE. 

I 



NWIR, ALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW03S-00 
07/19100 
C0G210192004 
NORMAL 
0.0 % 

UGA 

RESULT QUAL CODI 

PETROLEUM HYDROCARBONS 

DIESEL RANGE ORGANICS 100 u I’ 

GASOLINE RANGE ORGANICS 100 U I 

FD-GW04S-00 
070 9100 
COG210192005 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 

no I 
1800 

FD-GWFD-071900 
07/19/00 
COG210192007 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 

Page 1 

FD-MWERMIBN 
07/19/00 
C0G210192006 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA003 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

FD-GW07S-00 
07l17lOO 
COG1 80124002 
NORMAL 
0.0 % 

RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 

BIOCHEMICAL OXYGEN DEMAND(MGIL) 2 U 

CHEMICAL OXYGEN DEMAND(MGA) 10 U - 

CHLORIDE(MGA) 5.4 

NITRATE(MG/L) 0.10 U 

NITRITE(MGIL) 0.1 U - 
ORTHOPHOSPHATE(MGA) 0.50 1 U 

SULFATE(MGIL) 8.7 

SULFIDE(MGlL) : .!I U 

TOTAL ALKALINITY(MGA) tilt ) 

TdTAL ORGANIC CARBON(MGIL) 1.1 

FD-GWIOS-00 
07/l 7100 
COG180124003 
NORMAL 
0.0 % 

IESULT QUAL CODE iESULT QUAL CODE 

1.6 I 

13.9 I 

t.1 I 

j.1 U 

I.1 U 

I.5 ; 

b.6 I 

I U I 

‘2.2 ‘I I 

t.2 I 

II 

100.0 % 

I 

II 

100.0 % 

IESULT QUAL CODE 

I 

-----f- 

. 



CT0 -NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA004 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW071-00 
07/l woo 
COG190132002 
NORMAL 
0.0 % 

MGIL 

RESULT QUAL CODI 

MISCELLANEOUS PARAMETERS 

BIOCHEMICAL OXYGEN DEMAND 3.9 

CHEMICAL OXYGEN DEMAND 10 U 

CHLORIDE 9.2 

NITRATE 0.3 

NITRITE 0.1 U 

ORTHOPHOSPHATE 0.5 U 

SULFATE 19.9 

SULFIDE 1 U 

TOTAL ALKALINITY 21.2 

TOTAL ORGANIC CARBON 1.4 

II 

100.0 % 

IESULT QUAL CODE 

II 

100.0 % 

IESULT QUAL CODE 

- 

Page 1 

II 

100.0 % 

3ESULT QUAL CODE 



CTOl89-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA005 

Page 1 

. 
SAMPLE NUMBER: FD-GW03S00 
SAMPLE DATE: 07/19/00 
LABORATORY ID: COG200134001 
QC-TYPE. NORMAL 
% SOLIDS: 0.0 % 
FIELD DUPLICATE OF: 

FD-GW04S-00 FD-GWFD-071900 

07/l 9100 07/l 9100 
COG2001 34002 COG2001 34004 

NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 
BIOCHEMICAL OXYGEN DEMAND(MGIL) 2 U 3 U 

CHLORIDE(MG/L) 2.8 4.4. 

NITRATE(MG/LI 2.8 0.37 I 

NITRlTElMG/Ll 0.1 U I 

ORTHOPHOSPHATE(MGA) 0.5 U 

SULFATE(MG/L) 5 

TOTAL ALKALINITY(MG/L) 30.8 

‘2.2? 
/ I 
149.5 

RESULT QUAL CODE 

42.5 

13.4 

0.1 U 

0.1 U 

IO.5 U I 
I 

‘2.6 

230 I 

FD-MWERMl BN 
07/19/00 
COG2001 34003 
NORMAL 
0.0 % 

RESULT QUAL CODE 

42.6 

3.2 

Q.l U 

0.1 U 

0.5 U 

2.4 I 

-222 I 



NWIF, ;ALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

FD-GW03S00 
07/l 9100 
COG210192004 
NORMAL 
0.0 % 

RESULT QUAL COD1 

MISCELLANEOUS PARAMETERS 

CHEMICAL OXYGEN DEMAND(MG/L) 10 U 

. SULFIDE(MG/L) 1 U 

TOTAL ORGANIC CARBON(MG/L) 1.0 U 

FD-GW04S-00 
07/f 9ioo 
COG210192005 
NORMAL 
0.0 % 

IESULT QUAL CODE 

IO U 

I U 

1.6 

FD-GWFD-071900 
07/I 9ioo 
COG210192007 
NOi’&lAL 
0.0 % 

IESULT QUAL CODE 

b23 

1.6 

100 U 

Page 

FD-MWERMIBN 
07/l 9100 
COG21 0192006 
NORMAL 
0.0 % 

3ESULT QUAL CODE 

327 

1.2 

100 U 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GWO3S-00 
07/19/00 
COG210192004 
NORMAL 
0.0 % 

MGIL 

RESULT QUAL COD! 

MISCELLANEOUS PARAMETERS 

CHEMICAL OXYGEN DEMAND IO U 

SULFIDE 1 U 

TOTAL ORGANIC CARBON 1.0 U 

.FD-GWObS-00 
07/l g/o0 
COG21 0192005 
NORMAL 
0.0 % 

MGIL 

IESULT QUAL CODE 

IO U 

I U 

I .6 

FD-GWFD-071900 
07/l 9100 
COG210192007 
NOPMAL 
0.0 % 

MGIL 

FD-MWERMlBN 

IESULT QUAL CODE 

323 

1.6 

100 U 

Page 1 

FD-MWERMIBN 
07/l g/o0 
COG210192006 
NORMAL 

0.0 % 

MGA 

IESULT QUAL CODE 

$27 

1.2 I 

100 U 



NWIR, ,ALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

FC-GWOl S-00 FC-GW02S11.6-00 
07/31/00 08/O 1100 
COH010196o02 COH020129005 
NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 

BIOCHEMICAL OXYGEN DEMAND(MG/L) 3.6 

CHEMICAL OXYGEN DEMAND(MGR) 15.2 

CHLORIDE(MGiL) 2.2 

NITRATE(MGIL) 0.14 J H 

NITRITE(MG/L) 0.5 UJ H 

.ORTHOPHOSPHATE(MGR) 0.2 UJ H 

SULFAJE(MGR) 4 

SULFIDE(MGA) 1 u 

TOTAL ORGANIC CARBON(MGA) 7.8 

IESULT QUAL CODE 

?3 

34.1 

!.3 

I.1 U 

I.5 U 

I.5 U I 

1.0 U 

1 

I .o U I 

FC-GW03S11.6-00 
08/O 1 /OO 
COH020129006 
NORMAL 
0.0 % 

tESULT QUAL CODE 

FJ U 

IO U 

I.0 U 

I.1 U 

I.5 U 

1.5 U 

> 

I U 

1.3 I 

Page 

GW-FD-080100 
06rn 1 roe 
COH020129007 
NORMAL 
0.0 % 

IESULT QUAL CODE 

, U 

IO U 

I .o U 

I.1 U 

j.5 U 

I.5 U I 
, 

U 

I.1 



NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

SA-PZlOl-I-47-00 SA-PZ104-S-10.5-00 
08/02/00 08/02/00 
COH030222002 COH030222003 
NORMAL NORMAL 
0.0 % 0.0 % 

RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 

BIOCHEMICAL OXYGEN DEMAND(MG/L) 3.5 

CHEMICAL OXYGEN DEMAND(MGA) 10 U 

CHLORIDE(MGA) 6.3 

NITRAJE(MG/L) 0.1 U 

NITRITE(MG/L) 0.5 U 

ORTHOPHOSPHATE(MGA) 0.5 U 

SULFATE(MGA) 14.2 

SULFIDE(MGA) 1 

TOTAL ORGANIC CARBON(MG/L) 1.3 

:ESULT QUAL CODE 

‘.8 

18.3 

i.8 

I.1 U I 

1.50 U I 
1.5 U 

I.2 

1.2 

1.3 I 

II 

100.0 % 

IESULT QUAL CODE 

I 

II 

100.0 % 

3ESULT QUAL CODE 

___+_ 

I 

I 
I 



> 

CT01 ;UWlRP CALVERTON 
. WATER DATA 

QUANTERRA 
SDG: CA003 

SAMPiE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QCJYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW03S-00 FD-GW04S00 
07/l 9100 07/19/00 
424749 424750 
NORMAL NORMAL 
0.0 % 0.0 % 

UGR. UGA 

RESULT QUAL CODI 

DISSOLVED METHANE 

CARBON DIOXIDE 350 U 

ETHANE 4 U 

ETHENE 3 U 

METHANE 2 U 

IESULT QUAL CODE 

FD-GW071-00 
07/18/00 
424581 
NORMAL 
0.0 % 

UGA 

IESULT QUAL CODE 

Page 

FD-GW07S-00 
07/l 7100 
424569 
NORMAL 
0.0 % 

UG/L 

3ESULT QUAL CODE 

350 U I 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA003 . 

SAMPLE NUMBEra 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS:. 
FIELD DUPLiCATE OF: 

FD-GWlOS-00 FD-GWFD-071900 
07/l 7100 07/l 9100 
424570 424751 
NORMAL NORMAL 
0.0 % 0.0 % 

UGA UGIL 

RESULT QUAL COD 

DISSOLVED METHANE 

CAR’BON DIOXIDE 350 U 

ETHANE 8 U 

ETHENE 6 U 

METHANE 1600 

IESULT QUAL CODE 

I7000 I 
I U 

hi+--+- 

FD-MWERMIBN 
07/l 9100 
424752 
NORMAL 
0.0 % 

UGA 

?ESULT QUAL CODE 

16000 I 
4 U 

3 U I 
1000 

Page 2 

II 

100.0 % 

7ESULT QUAL CODE 



NWIR ~LVERTON 
WATER uATA 
STL . 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-GWOl S-00 
07/31/00 
426361 
NORMAL 
0.0 % 

UGA 

RESULT QUAL CODI 

DISSOLVED METHANE 

CARBON DIOXIDE 4300 - 

EJl-iENE 3 U 

METHANE 2600 I 

FC-GW02S11.6-00 FC-GW03S11.6-00 
0810 1100 08/01100 
426358 426359 
NORMAL NORMAL 
0.0 % 0.0 % 

UGA UGA 

IESULT QUAL CODE 

350 U I 

?ESULT QUAL CODE 

y-j-j- 

Page 

GW-FD-080100 
08/01/00 
426360 
NORMAL 
0.0% . 

UGR 

3ESULT QUAL CODE . 

350 U I 
I II 

3 U I I 
1.7 I 



NWIRP CALVERTON 
WATER DATA 
STL 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SA-PZlOl-I-47-00 
08/02/00 
426490 
NORMAL 
0.0 % 

UGA 

RESULT QUAL CODI 

DISSOLVED METHANE 

CARBON DIOXIDE 630 

ETHANE 4 IJ- 

ETHENE 3 U 

METHANE 850 

SA-PZ104-S-10.5-00 
08lO2lOO 
426489 
NORMAL 
0.0 % 

UGIL 

II 

100.0 % 

IESULT QUAL CODE IESULT QUAL CODE 

I 

Page 

II 

100.0 % 

?ESULT QUAL CODE. 



CTOldhVFW CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FB-072000-FILT FD-GWOlOS-00 
07/20/00 07/17/00 
C0G210192012 C0G210192009 
NORMAL NORMAL 
0.0 % 0.0 % 
UGR UGR 

RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

IRON 32.1 U I A 6630 

MANGANESE 0.67 U 173 I 

FD-GW03S00 
07/19/00 
C0G210192004 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

22.3 U j A 

3.3 U / A 

FD-GW04S00 
07/I 9100 
C0G210192005 
NORMAL 
0.0 % 

UGR 

RESULT OUAL CODE 

3750 

33.0 



CTO189-NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA006 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FD-GW071-00 FD-GW07S-00 
07/16100 07/17/00 
C0G210192010 COG210192006 
NORMAL NORMAL 
0.0 % 0.0 %- 

VGA UGR 

RESULT QUAL CODE 

INORGANICS 

IRON 42.8 U 1 .A 

MANGANESE 339 I 

RESULT QUAL CODE 

3760 I 

136 

FD-GWFD-071900 
07/l 9100 
C0G210192007 
NORMAL 
0.0 % 

UGR 

FD-MWERMlBN 

Page 2 

FD-MWERMIBN 
07/I 9100 
COG2 10192006 
NORMAL 
0.0 % 

UG/L 

RESULT QUAL CODE RESULT QUAL CODE 

7200 I 7060 

67.5 ! 65.6 I 



NWI, CALVERT~N 
WATER DATA 
QUANTERRA 
SDG: CA007 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-GWOlS-00 
07/31/00 
C0H010196002 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

INORGANICS 

IRON 7740 

MANGANESE 202 I 

FC-GWOPS-11.6-00 
08/01/00 
COH020129005 
NORMAL 
0.0 % 

UGiL 

FC-GWOBS-11.6-00 
08/01/00 
COH020129006 
NORMAL 
0.0 % 

UG/L 

tESULT QUAL CODE 3ESULT QUAL CODE 

I 
i F f 1 

Page 1 

GW-FD-080100 
08/O 1 I00 
COH020129007 
NORMAL 
0.0 % 

UGR 

%ESULT QUAL CODE 



NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: CA007 

. 
SAMPLE NUMBER: SA-PZIOI-I-47-00 
SAMPLE DATE: 08102/00 
LABORATORY ID: COH030222002 
(X-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UG/L 

FIELD DUPLICATE OF: 

RESULT OUAL CODE 

INORGANICS 

IRON 753 

MANGANESE 814 I 

SA-PZl04-S-10.5-00 
ol31o2loo 
COH030222003 
NORMAL 
0.0 % 

UGR 

IESULT QUAL CODE 

19100 

522 

II 

100.0 % 

IESULT QUAL CODE 

Page 2 

II 

100.0 % 

RESULT QUAL CODE 

-- 
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